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PEEFAOE. 



Thi9 volutae is inteoded to follow our Frimary Aritlunetic, or 
that of anj other series, or may be uaed aa a first book with beginners 
that are not too young. It goes over the ground covered by the 
Piimary, but in a style suited to minds somewhat more mature, en- 
lor^ng on the subjects tlieve treated, and introducing the pupil to 
many new onea. Besides the four fundamentiil operations, it gires 
a comprebensivo view of Fractions, Federal Money, Reduction, and 
the Compound Hules, presenting under each a large collctiou of 
sums, in ererj variety, not too difScult, but so constructed as to 
require the pupil to think, and thus make the performance intelhgeut 
and not mechanical. 

Conrinced that too much theory and rule embarrass the young 
pupil, the author bas in this respect sought to strike a bappy mean, — 
presenting necessary esplanations, but in few words ; givrng example 
sometimes the precedence over precept, and making rules intelligible 
by means of preliminary illustrations. Definitions are made biief 
and simple. Technical terms unnecessary at this stage of progress 
arc avoided. The difficulties of bc^nnera being appreciated, it is 
bclieveii that tbey are here so met as to save the teacher the amioy- 
ance of constant demands foe eiplanation. 

In arrangement we trust some gain will be apparent ; particularly 
in Compound Numbers, where, in stead of presenting the Tables iu 
a body, to be confounded tt^ether in the pupil's mind, we imme- 
diately apply each Table, as soon as learned, in appropriate exercises, 
either mental or written. Attention is also invited to the inductive 
method used in developing the several subjects. 

The teacher is requested to see that every principle is mastered 
as the pupil advances. A single defective link makes a whole chain 
worthless. If this suggestion is attended to, it is believed that the 
present work will make the young student thoroughly acquainted 
with the subjects it embraces, and properly prepare him for the nest 
number of the aeries, tue Pkactical Arithuetio, 
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0OH"TEB-TS. 



What AniTnuEiic i' 



1,FUEE1T u-( 16 

Addition 18 

SirBTKACTI \ 2S 

MULlIPLICiTlON ST 

DryiaioN 60 

Short Divis on B3 

Long DiTiBioi a'J 

Fbactions 66 

Eednot on of F act ons . 12 

Addition of Fractiona T8 

SuWiacton of Fiactaona 81 

Multiphcitiou of Fi-aet )ns, 83 

Dvison of F-aetona Bl 

Fedeiul Money B5 

Add Hon of F dcnl Money, 68 

Suht act on ot Federal Money, 69 

Mult pi cat on of Felcral Money, .... 
D VIS on of Fedtril Mo ley, ..... 

EEnncTiov ... 

Bednotion Descending 

Pe lu Hion Ascend ng 

CoMPO^.^D NnMBERB 

CouFODW) Add tii-j 

compoond snbtraction 

Compound Muit pj *t on 

Coj POUND D vi io\ 139 
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ELEMENTARY ARITHMETIC. 



"What Akithmetic Is. 

1, "We commence with one. We have one head, 
one mouth, one hody. 

One, a single tiling, is called a ITnit. 

2, A unit joined to another unit, makes two. 
We have two eyes, two hands, two feet. 

Another unit joined to two, makes theee. Each 
of om- Angel's has three joints. 

Another unit joined to three, makes pour. 

So we may go on. Adding a unit each time, we 

get FIVE, SIX, SEVEN, EIGHT, MIKE. 

3, One, two, three, four, five, six, &c., are called 
Numbers, 

A Number is, therefore, one unit or more, 

4, Arithmetic treats of numbers. 

5, Eepeating the numbere hi order — one, two, 
three, fmiT, five, six, &c., is called Counting. 
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6 NOTATION. 

DOTATION. 

6. Every immbev has a name ; as, one, two, three. 
In stead of writing out the name, however, wo may 
represent it by a character ; as, l, 2, 3. 

dotation ia the art of expressing numbers by 
characters. 

7. There are two systems of Notation, the Arabic 
and the Eoman. 

'H'BDe Affsbic H'olatiGiiii. 

8. The Arabic Notation is so called because it 
was used by the Arabs. It employs these ten char- 
acters, called Figures; — 



The first of these figures, 0, implies the absence 
of number. cents means not a single cent. 

9. The greatest number that can be expressed 
■with one figure is nine. All the numbere above 
nine ave expressed by combining two or more 
figures. 

First, 1 is combined with each of the ten figures ; 
then 2, forming the twewtiee; then 3, forming the 
thirties; then 4, forming ^% forties, &c. 
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TIIK AKAEIC NOTATION. 



10. The numbers formed of two figuref 



13 thiitenn 

14 fourteen 
16 fifteen 



22 twenty two 

23 twentj thiLfi 

24 twenty foui 
26 twenty five 
26 tnenti ais 
21 twenty seven 

28 twenty eight 

29 tnentymne 

30 thirty 

31 thirty-one 

32 tliiitytwo 

33 Unity three 
84 thirt) four 
36 Ihiityfiio 

56 thirty SIX 

57 thiitj se^en 
B8 tluitv eight 
3H thirlv mno 



40 forty 

41 foity-oue 

42 foitj two 

43 foity three 

44 foi ty four 
41 forty five 

45 forty SIX 

47 forty seven 

48 forty eight 

49 fOLtynme 
60 fifty 

51 fifty one 

52 fifty two 
63 fifty three 
54 fifty four 
65 fifty fiie 
B6 fiftj SIS 

67 fiftv Severn. 

68 filtv eit,ht 

59 fifty umo 

60 si\ty 

61 Biity-one 

62 sixty two 

63 sixty thi'ee 

64 si\tj four 

65 Bistj five 

66 BiityaiK 



70 seventy 
seventy-o 



73 






seventj.three 

74 seventy -four 

76 6eventy-fivo 

76 seveaty-s[i 

77 Boventy-aeven 
73 seventy-eight 
79 Bevcnty-niue 

81 eighty-OHO 

82 eighty-two 

83 eighty-three 

84 eighty-four 

85 eighty-five 
88 eighty-six 

87 eighty-aeveu 

88 eighty-eiglit 

89 eightj-nino 

90 ninety 

91 ninety-one 
93 ninety-two 

93 ninety-three 

94 ninety-four 

95 ninety-five 
93 ninoty-sii 
97 nmety-seven 



Count lio-n 1 to 9D Count from 99 to 1, backwards. 
TTith what iigiiie do the tbiities aH begin? The sixties? 
Hute the following numbers in figures; — tbiity-seTon ; 
eleven, iimetj eight, eighty nine; twelve; twenty; flvo; 
fifteen ; fifty. What system of notation have you just used! 
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UMrrs, Tens, Hundreds. 

11. Ten, we have seen, is expressed thus — 10. 
Then 1 in the second place denotes one ten. So, 2 
in the second place (20) is two tens, &e. 

Any figui'e standing in the second place repre- 
sents so many tens. Hence it denotes ten times as 
much as if it stood in the first place. 

18. The first place is called the units' place, The 
eceond is the tens' place. 

13, Numbers greater than 99 must he expressed 
with more than two figures. A third place is thus 
required, which is called the liimdreds' place. 

A figure in the third place denotes ten times as 
much as if it stood in the second place, and a hun- 
dred times as much as if it stood in the first place, 

14. To express the even hundreds, place the sev- 
eral figures in the third place, with naughts after 
them. Thus : — 



100 one hundred 




SOO three hundred 


300 two hundred | 


400 four hundred, ke. 


15, Observe how the numbers between tlie even 


hundreds ai-e expressed : — 




lOX one hundred and one 


120 


one hundred and twenty 


102 one hundred and two, Ac 


121 


one hundred and tiventy-one 


110 one huudied and ten 


201 


two hundred and one 


111 one hundred and eleven, kc. 


203 


two hundred and two, kc. 



11. How te i™. espreaeeil! Wliat aoBB 1 in ihe second place di 
2 io the second plaop ! Any figure in the second p)aCB )-lS, Wbat 
firelplaoe called) What te the eccgnd place cille<3 9— 13. How must 
liera grealer than 99 bo eipi'cssedt Wliat te the third place Oiilled? 
value fa denoted by a flgare In (ho tbird place, compared wllb Ihe Bfcoi 
tbe flist 1-14. How ate Ibo even buudreds eipreascd!-lB. Loom how 
press numbers between Ibe oven b undi-eda. 
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Count from 300 to 400 Count backwards from 600 to 
&(10 "^ t ou yo la e th n rube a f m 500 to GOO 

W t un s 6 ten. 9 li nd e h (003) n t G t 
S h nlr d ten 6 u t 6 1 nd ed 8 1 nl 1 3 

n t3 fl e Imnd ed ona ten two te 

Exi ess n fl ea th ee li nl el anl n net i T to 
li nd ed and tiv el e E ghty one To h del and t o 
E ght Iiu d ed and tl t s x: hnnd ed "^ vent n 

TilOUBAHDS. 

16. The greatest niunter that can be expressed with 
thi'ee figures, is 999. Next comes one thousand. 

One thousand is expressed thus, 1000 — by put- 
ting 1 in the fourth place, which is called the 
thousands' place. 

17. The number of thousands is shown by the 
figure in the fotu-tli place. Thus : — 

2000 two ttouaand 6000 bis thousand 

3000 three thousand 7000 seven thousand 

4000 four thousand 8000 eight thoa&and 

6000 five thousand 9000 nine thousand 

18. Ten thousand requii'es five figures to express 
it— 10000. The fifth place is called that of ten 
tkousands. 

19. A hundred thousand requires six figures to 
express it — 100000. The sixth place is called that 
of hundred tbousauds. 
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10 

20, We have now liad six places named : — units, 
tens, hundreds, thousands, ten thousands, hundred 
thousands. 

These six places are divided into two- Periods, of 
three tiguj'es each. The first Feiiod is that of units; 
the second, that of tliouBands. 

11 |1 1 1 s = 

as i s g ^ ^ 



2L The second period is that of thousands. To 
express a given number of tliousanda, write the 
number in the second period. If there are no 
figures for the units' period, supply naughts, 

ExAMPi.Ba. — "Write four hundred and twentj-tliree thou- 
sand. To do this, wi'ite four hundred and twenty- three, as 
already shown — i23 — for the second period. Supply nauglits 
for the units' period, and we have the required numher — 
423,000, 

So we write seventeen thousand, IT.ODO. 

Five hundred and one thousand, 601,000. 

Six hundred and twenty thousand, 620,000, 

If there are nuiabei's corresponding to the places of the 
units' period, set them tliere in stead of nauglits. 

Forty-three thousand, two hundred and ninety, 43,390. 

Seven tliousand, one hundred and five, 7,105. 

One liundred tbonsand, and sisty-seven. (Aa 
there ai'e no liundrods in thennita' period, supply 0.) 100,067. 



flrat period. Name those of ih 
1 B given nninber of thnupandt 
iB for llio umtg- perind ? Ltnrp 



W te t e t 1 ow "■ nb 3 "n fl n ea — 

1 r ve und ed anl iie tiiou and 

" S ty three lio sand tvo h nl el anl soyen 

3 ElcTen tl ou and one tnnd ed and clu en 

4 Seve hundred thousand and se entr 

5 b s. thousand '^ x h ndred thousand 

6 For J tl ee tho aanl an tl rty four 

7 F e h nl d anl tw vo thouflanl Beye h ndred. 

8 Ej,l y t us d 6 Jit lundred and eg t 
8 N ne hund ed and n nety nine thousand 

10 "W e tl 9 g e test uml r t t c e e "sed 

witl t Q figu es n h four fij, es iv I h b^u 'es ; 

Millions, Billions. 

22. The third period is that of millions. 

It consists of three jjlaces, — millions, ten mil- 
lions, hundred millions. 

Examples.— Two hundred milUon, 200,000,000. 

Four huudred and one million, 401,000,000. 

Seventy million, fire hundred thousnnd, 70,500,000. 

Six million, seyenteen thousand, and seven, 5,017,007. 

23. The fourth period is that of billioM. 

It consists of three places, — billions, ten billions, 
hundred billions. 

ExAMPLSB.— One hundred and two billion, 102,000,000,000. 
Eleven biUion, eleven thousand, and two, 11,000,011,002. 

Four bilUon, twenty million, and six, 4,020,000,006. 



Sdmming Up. 
34. Kame the periods in order, beginning at tlie 
right. 



Kamc the places, beginning at the right. 
10 units make 1 ten. 
10 tena make 1 hundred. 

Hence, removing a figure one place to the right, 
diifiinishea its value ten times ; removing it one 
place to the left, increases it ten timea. 

25. Rule. — Write hiUions m the fourth period, 
millions m the third, thousands in the second, units 
m the first, jUling the vacant places with naughts, 
so as to hoive three places in each period. 



"Write tho following numliers in figures, placing tmita 
under units, tena under tans, &c,:— 

1. Tour hundred and seventy-one billion, sis thousand. 

2. Ninety hiOion, three million, two thousand and four, 

3. Eight hundred million, sisty thousand, one hundred. 
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i. Six hundred and fortj ttousand, one hundred and ona. 
6. Hine million, fifty-seven tliouaand, and eiglit. 

6, Eleven, billion, forty-one million, two hundred and ten. 

7. Tljirty-six million, one hundred thousand, and twelve. 

8. Ten billion, ten million, t«n thousand, and three. 

9, Six hundred and one million, two hundred thousand. 

10. Eighty-nine thousand, three hundred and nineteen, 

11. Twelve thousand, five hundred and eighty-seven. 
IS. Four hundred billion, four million, forty thousand. 

13. rive million, eight hundred thousand, and seventy-fire. 

14. Onehillion, ten million, two hundred thousand, and sis. 

15. Fifty-seven million, three hundred and twenty-four, 

16. Tour million, two hundred, and seventeen thousand, 
and fifty-eight. 

IT, Six hunilred and nine billion, four hundred and sisty- 
six million, ninety-two thousand, three hundred and twenty- 
eight. 

Tbe Roman dotation. 

26. The Eoman Notation is bo called because it 
was used by the ancient Eomaus. 

It employs seven letters. I. denotes one; V., 
five; X., ten; L., fifty; C, one hundred; D., five 
hundred ; M., one thousand. 

27. These letters are combined to express num- 
bers, according to the following principles : — 

1. If a letter is repeated, its value is repeated. 
XX. is twenty ; III. is three. 

3. A letter of less value, placed after one of 
greater, unites its value to that of the latter. VI. 
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14 NOTATION. 

3. A letter of less value, placed before one of 
greater, takea its value from tliat of the latter. IV. 
is four. 

4. A letter of less valne, placed between two of 
greater, takea its value from that of the other two 
Tiuited. LTV. is fifty-four. 

6. A bar over a letter increases its value a thou- 
sand times. V. is five thousand. 

Table. 



I, 


is One. 


L. ; 


is Fifty. 


ir. 


" Two. 


LX. 


" Sixty. 


III. 


" Three. 


LXX. 


" Seventy, 


IV. 


" Four. 


LXXX. ■ 


" Eiglity. 


V. 


"Pive. 


XO. ' 


" Ninety. 


TI. 


" Sis. 


0. 


" One hundred. 


VII. 


" Seven. 


CI. ' 


" One hniid. and one. 


VIII. 


" Eight. 


CIV. ' 


'' One hund, and four. 


IX. 


" Nine. 


ox. ' 


' One hund. and ten. 


X. 


•' Ten. 


00. 


" Two hundred. 


XI. 


" Eleven. 


ceo. 


" Three hundred. 


XII. 


" Tweh-e. 


coco. ■ 


". Four hundred. 


XIII. 


■" Tliii-tetii. 


D. ' 


■' Five hundred. 


xrv. 


*' Fourteen. 


DO. 


" Sis hundred. 


XV. 


" Fifteen. 


DOO. 


" Seven hundred. 


XVI. 


" Sisteen. 


DOOO. 


" Eight hundred. 


XVII. 


" Seventeen. 


DCCCO. 


" Nine hundred. 


xvni. 


" Eigliteen. 


M. 


" One thousand. 


XIX. 


" Nineteen, 


iffl. 




XX. 


" Twenty. 


MMM. 


" Three thousand. 


XXf. 


" Twenty-one. 


MMMM. 


" Four thousand. 


XXX. 


" Thirty, 


V. 




XL. 


" Forty. 


X. 


" Ten thousand. 


Wliat 


is Ibe oftfcstnfplaaingabiiroTGralei 


Iter? How is five thousand 


denoted! 


Lciuii the Tdbie. 







EXEECISE IN NOTATION". 15 

SB. We may, then, express numbers in tliree 
ways : — ■ 

1. With words, as is nsua! in printed books. 

2. With figxvfes, by the Arabic Notation, as in 
accounts and calculations. 

3. With leUers, by the Roman Notation, as in the 
headings of chapters. 



Write the following numbers first by tbo Arabic, and then 
by the Roman, Notatioa; — 



1. Twelve. 


6. One thousand. 


3. Fifty-seven. 


7. ITlnety-nine. 


8. Nine Imndred. 


8, Seven hundred. 


4. Eigbty-sis. 


9. Sixty-two. 


5. nineteen. 


10. Four thousand. 



11. rive tliouaand sis hundred aad seventy-three. 
13. Three hundred and seventy-two. 

13. Two tliousand eight hundred and forty-one. 

14. Nine tliousand and twenty- seven. 

15. Fifteen hundred and tbirty-fivo. 

Express the following numbers according to tbe Roman 
Notation: 13; 1,000; 749; 18; 208; 96; 660; 433; 29; 
3,040; 86; 555; 10,801; 79; 5,003; 87; 894; 9B9; 2,062; 
8,186; 119. 

Eipress the following numbers according to the Arabic 
Notation: XII. LI. Till. SLIII. XVI. LXXXIS. XCVIII. 
COI. DXX. XXXIV. MD. IX. MCCXV. DCOCVII. XIV. 
MDCLXVI. V. 

X. vii. Iv. cciy. Msiii. sis. slviii. so. csxi. sv. \x\\. 



NDMERATION. 

NITMEKATIOK 

is the art of reading numbers ex- 
i hj figures. 

30. In reading numbers, the following principles 
apply:— 

1. We read by periods. Hence, if there are more 
than three figures, point off the number into periods 
of three figiu'es each, beginning at the right. 

2. Always begin to read at the left. 

3. The right-hand figure and the right-hand 
period are never named as units, the word uniis 
being understood. We read 7 as sewn, not seven 
units; 400 is vsaAfour hwidred, not/our Jitmdred 
units. 

4. Places containing must be passed over in 
reading, "We read 1062 one thousand a/nd sixty- 
hoo, not one tliousandf no hundred, (ind sixty-two. 

31. EuLB. — Beginning at the right, point off the 
nvmher into periods of three figures each. 

Begirmmg at the left, read the figures in each 
I as if they stood alone, adding the name of 
I in every case exc^t the last. 



10,709 Ten thousand, seven hundred anil nine. 
401,840 Four hundred and one Ihousand, eight hundi'ed and forty. 
6,033,070 Six million, twentj-three thousand, and seTentj. 

29. Wlmt Is Numeration J~SO. How do we read numbers? If tliei-e ate 
more than ihreo Hi-«rB8, wSat do we dn ! At which side do wo begin to 
readJ "Wliat la sstil of the Tigiu-liaiid Hgure and the risht-hand period.! 
Wha: must be done in tto chbc of plaoea oonlaining OJ-Bl. Givo the rulo 
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42,110,000 Forty-two million, one hundred anil ttn tlioaaand. 

870,025,003 Eight hundred and seveiity million, twenty-five 

thousEind, and two. 

1,001,000,011 One billion, one million, and eleven. 

19,055,007,000 Nineteen billion, filVy-six million, seven thousand. 

1 2 S, 400,189,000 One hundred and twentj-three billion, four liundred 

million, seven hundred owl eighty-nine thousand. 

lino is read one thoi 



Bead tlie following numbers:- 



1. 


003 


15. 


8713864S 


29. 


MDCCCLXm. 


2. 


8600 


16. 


476674983429 


80. 


YCCOXCIX. 


8. 


21 


17. 


83000000117 


81. 


DOLXSXV. 


i. 


100075 


18. 


1413 


32 


xxxviir. 


6. 


933S2 


19. 


103600028 


33. 


M0XIX 


6. 


3300000 


20. 


6050000-5050 


34. 


DCCXVII 


7. 


463925 


21. 


442671370000 


35. 


Mcxr. 


6. 


1650 


23. 


15000027 


36. 


LIX 


9. 


lOiOiOO 


23. 


998899989898 


37. 


DXCVI 


10. 


36308 


24. 


20301 331 0031 


88. 


Lxrv. 


11. 


8003042 


25. 


410 


39. 


sees XVI. 


13. 


741607 


26. 


£41 3760 


40. 


LXX. 


13. 


8821060 


27. 


83227 


41. 


MDCXVIir. 


14, 


600007 


38. 


14603000 


42. 


ccccsnv 



Kbvibw Questions.— What is a Unit? What is a Number? Of 
what does Arithmetic treat? What ia.Couuting? What is Notation? 
Name tlic two systems of notation. What chnraetei's ara used in the 
Arabic Notation ? Name the periods in oMer, beginning at the right. 
Name the places. Give the mle for expressing numbei'S in Dgures, 
What charaoteL's are used in the Roman Notation? State the princi. 
pics on whiuh they are combined. What are used to expieaa num- 
bers, in making ealculadona ? What, in aecounis? What, in head- 
ing? of chapters? What ia Kumeration.? Give the rule fur reading 
numbers. 
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ADDITION. 

32. Two men are riding and three are walliing; 
how many men. are there in all "i 

Here we are required to find one number containing as many 
nnita as 3 and 3 together. This process is called Addition, 

33. Addition is the process of uniting two or 
more numbers in one. 

The one number thus obtained is called the Sum. 
2 and 3 are 5 ; 5 is the sum. 

Audition Table. 
and 1 arc 1 ; and 2 are 2 ; and any □urabei' mate fiat number. 



1 and 

1 are 2 

2 are 8 

3 arc i 

4 arc 6 
B are 6 

1 are 8 

9 are 10 
10 are 11 


2 and 

1 are S 

2 are 4 

4 are 6 
B are 1 

9 are 11 
10 are 13 


S and 

1 are 4 

2 are 5 

4 are 7 

6 ara 

7 are 10 

fl are 12 
10 are 13 


4 and 
1 are 6 

4 are S 

5 are 9 

6 are 10 

7 are 11 

8 are 12 

9 are IS 
10 arc 14 


B and 

S are 8 

4 are 9 

5 are 10 

6 are 11 
1 are 12 

9 are 14 
10 are 15 


6 and 
X are 7 

3 aie 9 

4 arc 10 
6 are 11 
6 are 12 
1 are 13 
Bare U 
9 are IS 

10 are 18 


1 and 

4 arc ]1 

5 are 12 

1 are 14 
B are IS 
9 are 16 
10 an- 17 


i; and 

2 are 10 

3 are 11 

4 are 12 

5 arc 13 

6 ace U 
1 are 15 

9 are 17 
10 are, 13 


9 and 

1 are 10 

2 are 11 

3 are 12 

4 are 13 
B arc 14 
8 are 15 
1 are 16 

8 are 17 

9 are 18 
10 are 10 


10 and 
: are 11 

3 are 12 
S are 13 

4 arc 14 

5 are 15 
fi are IS 
1 are 17 

n arc 19 
10 arc 20 



ADDmOS- 19 

It la neoessarj to know the Tables perfectly, eO as to say them 
bflckwords or forwards, out of order as well a3 in order. They must 
be ma^ered before going on. 

34. Addition is denoted by an erect cross -h, 
called Plna, placed between the numbers to be 
added. 6 + 5 is read six plus Jive, and means that 
six and Jive are to be added. 

35. Two short horizontal lines =, placed between 
two quantities or sets of quantities, denote that they 
are equal. 6 + 5 ^ 11 is read six plus five equals 
eleven, and means that the suin of six a/nd fim is 



36. Observe that if 

4+0 = 9 

then 
S4 + 5=S9 



S+1-10 

then 

53 + 'Z=60 



5+S^lS 
then 



37. Observe that 4 + 5 = 9 and 5 + 4 = 9. 
Hence, when numbers are to be added, it makes 
no difference which is taken first. 



How maoy are 5 and4? 4aii(15? 34aad5? 25 iinil 4S 
iandBS! S4and5? :5and4! 3aiida? 3and73f 

How many are 7 anil 1 ? 1 and T? 67 audi? 7 and 81? 
Ilaiid7? 3andGf fiandSS 48and8? 6aDd23? 



process C81M?-SS. What is Adciiaonl What la Ihe result of adaiUon 
OHllea? Recile tbeTaiHe.— a* By what 1b oddUloo flenotdll What dues 
a+S mean!— 35 DeeoTibe Ihe sign that <lenoleB cqtiallfy. What does S+fi 
= llmean!— 88 If 3+2 = 6, ihen what foilows! How much is 6 + 8 1 What 
foHoiw?— B7 How much IB *+6? Howmuoh la 6+4t What prinolpla Is 
l^d dgwii ruEpecting iiumbera to bo added? 
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20 ADDITION. 

How many are 6 and 2! 6Sand2? 2iinii8G? 83 and 6? 
2and6? 12ana0? 33ande? 6and53! 16and2S 

How many ave 8 and 2! 2 and S? 7 and 3? 3 and 7? 
18 and 2? B7and33 83 and 8 f 78and2S 7 and 53! 

How many are 3 and E ! 55 and 3 1 3 and 95 ? 23 and 
6! 13 and 5? 4 and 2? 64 and 3? 62 and 4! 4 and 72? 

How many are Q and 6 ! 3 and 7 S 45 and 5? 52 and 7? 
12and7; aToadaf 2and6? iSandS! 4flndC! 

JIowinanyare4 andS? 34and8! 93 and 4? 14and3! 
4 and 4? 84 and 4! 4 and 543 9 and 8! 4 and Of 

Find the sum of 1,2, and 8. 8+3+3. 4+1+6. 6+3 + 1. 
3+4+2. 0+8 + 3 4+()+7 o + 7+lO 20+3+4 

Coirat ty tw s CO 11 enc ng 4 6 8 le p to 100. 

Count by th ee ommenc g 8 C 1 1" ^ p to 99. 

Count by fon« conn c ng 4 8 1" It & to 100. 

Connt by fiv s commencing 5 10 IB 2U 6.0 to 100. 



1. Scvenmetals were known to tlio ancients; 43bavebeen 
discovered since. How many metals are now known? 

jlns. 7+43 metals, or 60 metals. 

2. How much will a boy eai-n in two weeks, if he earns 
5 dollars the first week and 2 the second? 

3. John Adams was president four years. He was 61 
when Le entered on the duties of the office; how old was he 
when lie left it? 

4. A gardener set out 9 trees one day, and 8 the next; 
how many did he set out both days ! 

6. If a house has 8 windows on one side, on another, and 
4 on a third, how many windows has it in all? 

0. Sapolcon had 4 brothers and 3 sisters, besides 5 that 
died in infancy; how many brothers and sisters bad he in all! 



EXEKOISES IN ADDITION. 21 

I. How many pounds will a pair of chickens weigh, if 
each weighs three pounds! 

8. My house ia at the north end of a lake; Mr. A's is 8 
miles Bouth of the south end. If the lake is S miles long, Low 
far is it from my house to Mr, A's? 

9. A farmer who has 7 cows, buys G more ; how many has 
lie then! 

10. In ajar that weighs 6 pounds, I pnt H poouds of bat- 
ter; how mach will the whole weigh? 

II. A boy who bought a quiro of paper for 30 cents, sold 
it so as to gain 5 cents; how much did he sell it for? 

12. Washington was born in 1733. George III. was born 
6 years later; what was the date of his birth? 

13. A steamboat starts with 73 passengers. Three miles 
down the river, it receives 1 more passengers. How many 
has it then? 

14. The Eai'th has 1 moon ; Jupiter has 4 moons; Saturn, 
8 ; Uranne, 6 ; Neptune, 1 ; how many moons does that make 
altogether ? 

38. PrisscSples of Addition. 

1, "We must add things of the same kind. There- 
fore, in setting down numbers to be added, place 
units under units, tens under tens, &e. 

2, The sum of units IS units; of tens, tens; &c. 

3. Always begin to add at the right. 

4. rind tlie sum of each column ; and, if it is ex- 
pressed by one figure, set it down under the colmnn 
added. 



Example.— Add four millioo ; tliree hundi-ed and twenty- 
eix thoiisund, two hundred and forty-seven ; flfty-tbree thou- 
sand, four hundred and ten; aad two hnndi'ed and twenty- 

OpsraUon. — Write down tLe numberB, auita Tinder units, 
tens nudor tens, &c. 

Begin to add at the right. 

lat column. 1 and 7 are 8. Set down S. 

M. 2 and 1 are 3, and 4 is 7. Set down 7. 4000000 

Sd. 2 and i are 6, and 2 is 8. Set dowa 8. 32G24T 

UA. 3 and 6 are 9. Sot down 0. 5341» 

6th. 5 and 3 are 7. Set down 7. ^21 

mA, Bring down 3, Tth col. Bring down 4. -ins. 43798T8 

Proof of AtStBUioii. 

39, Proving an example is finding whether the 
woi'b 13 correct. 

40. Addition is proved by adding the colnmns 
from the top downward. If the sum is the same as 
when they ai-e added from the hottom upward, we 
inier that the sum ia riglit. 

This Proof is based on the fact that, when numbers are 
to be added, it makes no difference in what order tliey ai'o 
taien. The sum. will he the same. If an error has been 
made in adding up, it is not likely to be repeated in addmg 
down, and will thus be detected. 

Ex AMPiE.— Prove the above example. Add 4000000 
each column fi-om the top downward. 7 and 1 836347 

are 8. 4 and 1 are 5, and 3 is 7. 3 and 4 are G, 53410 

and a is 8. 6 and 3 are 9, 3 and 5 are 7. 321 

Bringdowns, Bring down 4, AnaweT,4i 
— the same as before. Hence the work ia 

Apply tliesQ principles ia the exnniple givcn.- 
Proying nn esample P— 4a How ia addition provcil f 
luBua f Prove tlio csample just given. 



EXEECISE m ADDITION, 



41. Read the numljera added. Ptots eacli csample. 

1. Add G00123, 16433S, 34400, and 221. Am. TS89T8. 

2. Add 8Q026371,.41005, and 1810000. Ans. 66877376. 
8. Find the value of 1234+4B5111 +20284+12120. 

4. Add 297661081851, 1135204022, 3115, aad 1520010. 

5. What is the sum of 201 + 100+2283+364114+322201 S 

6. Find the sum of thirty-one ; one hundred and eleyea ; 
twenty thousand, four hundred and forty-two ; seyenteca 
thousand, one hundred acd eleven ; and sixty thousand, ono 
hundred and three. Arts 97798 

7. Add together seventeen milhon , one hundred and flfty 
thousand, one hundred; eight handled and niuo thousand, 
two hnndred and seventy-two, and foity fhousanl three 
hundred and sixteen. Ans 17J9B(t88 

S. What is the sum of four million eyht Iiund ed and 
twelve thousand, one hundi-ed and two , thirty-one thousand, 
six hundred and twenty ; one miUion, one thousand, and 
forty-five; and three thousand and thirty? Ans 6847717 

fi. Add together three hundred and twenty ; one hundred 
and eleven million, two hundred and twelve ; forty thousand, 
one hundred and thirty-two ; and tivo million, one hundred 
and thirty-seven thousand. Aria. 113177664. 

10. Find the sumof twenty billion, one thousand, and one; 
four thousand and eleven ; four hundred and seven million, 
twenty thousand, six hundred and forty-two ; and sixty-three 
thousand, one hundred and three, An». 20407088757. 

11. A merchant sells flOOOO* worth of goods one day; 
$5133 worth, the nest; and $2436 worth, the nest. How 
much does ho sell in all? 

• This mflili c3) aenoles duUan. It ia always placed before tie niun- 



24 

12. Three score are sixty. How many are three score and 
tea! 

IS. If I travel 1246 miles by steamer, 732 by railroad, and 
31 by stage, how far do I travel altogethei'! 

14. An army coutains 23022 infantry privates; 710 in- 
fantry oiBcera ; 4000 cavalry, including officers; and 104 mu- 
sicians. How many men in all in the army ! 

15. A, sella a vessel for $15420, which ia $1356 less than 
it cost. What did the vessel cost? 

16. The estate of a deceased man was divided as follows ; 
his wife received two hundred and ten thonaand dollars ; his 
daughter, forty thousand two hundi-ed and fifty dollars; his 
elder son, twenty-one thousand five hundred and sis dollars; 
his younger son, twenty thousand one hundred and forty-two 
dollars. Wiiat was the value of the estate? Ans. $391898. 

17. The planet Mars is 145,205,000 miles from the sun. 
Jupiter is 850,610,500 miles farther. How far is Jupiter? 

Catf yling. 

42. The sum of a column may make more than 
one figare. 

ExiMPLE.— Add 487 and 975. 487 

Begin at the right. 5 and 7 are 12—3 975 
units and 1 ten. Set down 2 in the nnita' 1462 
place, and add the 1 ten to the other tens. 

1 and 7 are 8, and 8 ia 16. 16 tens are 6 tena 
and 1 hundred. Set down 6 in the tens' place, and 
add the 1 hundred to the other hundreds. 

1 and 9 are 10, and 4 is 14 — 14 hundreds, or 4 
htindreds and 1 thousand. Answer, 1462. 



CAKiiYIKO IK ADDinOH. 25 

43. Tliia adding of the left-band figure is called 
Carrj'iEg, 

44. Rule foe CAURTrao. — When the sum of a 
col'umn is over 9, set down tlie right-haTid figure, 
and cwrry the left-hand figwee or figures to the next 
column. 

45. Eead and add tho following numbers. Prove each 



24897 


43345678 


123423434569 


64 


112335S 


23785432977 


234567 


7893 


9876543696 


S367911 


54689 


751002789 


34567890 


734321 


10200859 



4 Add 133406, 5^210, 1794333, and 6641. Ana. 19Y847S. 
6. Add 4275603, 45706, 6667801, and 366. Am. 9389474. 

6. Add 23, 6794, 896493, 597, and 16019. Ans. 919856. 

7. What ia the value of 96548319OOO6+4O08-(- 8127399837 
+ 103009 + 9338675 + 67. Ans. 973618834657. 

8. Knd the number of days in a year, there being 31 days 
ia January, 28 in February, 31 ia March, 80 in April, 81 in 
May, 30 in June, SI in July, 31 in August, 30 in September, 
31 in October, 30 in November, and 31 in December. 

9. The amount of treasure exported from California in 
1861 was $40639089. This was $!664356 less than in 1860. 
What was it in I860! 

1 0. The two largest cities in Europe are London and Paris, 
The population of London in 1851 was 3363336 ; that of Paris, 
1063363. "What was tiie population of both i 

11. Benjamin Franklin was born in 1706, and died at the 
age of 84. In ■what year did he die ! 

H= v.. . '.,oo;;ic 



26 ADDITION. 

13. Ehode Island, the smallest state in the Union, containa 
1306 square miles. Texas, the loi'gest state, coataias 330193 
squai-e miles moi-e than Rhode Island. How many square 
miles itt Texas? 

13. In 1850, South Carolina produced 300901 bales of cot- 
ton; Al.ibama, 56i439. How much did both produce? 

14. The United States is made np of Ihc Atlantic Slojie, 
which contains 8BT576 square miles ; the Mississippi Valley, 
which contains 1237311 square miles; and the Pacific Slope, 
which contwns 778366 square miles. How many square 
miles ill tlie wtole United States? 

15. In 1850, 4303004 copies of papers and periodicals were 
printed in Maine ; 3067553, in ¥ew Hampshire ; 2567663, la 
Vermont; 64820564, in Massachusetts; 3756950, in Khode 
Island ; 4367032, in Connecticut. How many were printed 
in all the New England states? Ans. 81983734. 

46. ISulc for AttEciettoBa. 

1. Set vmUs 'under units, tens under iens^ t&e. 

2. Beginning at ike right, find the sum of eacli, 
column. 

3. If the sum is expressed ly one figure, write 
it under the eolwnn added ^ if not, set down the 
rightnhand figure, mid ca/rry the left-hand figure or 
figwes to tlie nesA column. 



47. The following examples are to be practised until tliey 
can be added at sight np and down, naming the results only. 
Thus in Example 1 ■.—Jiioe, eleven, thirteen., Jifteen, eighteen, 
twenty-one, thirty, tkirty-seoen — set down 7, and carry 3. 
Three, seten, /owrteen, &c. 
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EXEKCISKS I 



899697 


891986 


343687 


185232 


126429 


363883 


166431 


065368 


489843 


886487 


267994 


905596 


9M6S3 


298688 


319416 


78748 


583162 


656599 


948668 


588933 


236973 


677494 


276773 


879370 


119876 


681395 


139916 


899477 


612346 


684923 


389076 


276431 


(S) 


(B) 


0) 


(3) 


968678 


758318 


669786 


896939 


328492 


273638 


369638 


766838 


223967 


364778 


694279 


678930 


226623 


636833 


946336 


514831 


221679 


294987 


834669 


456922 


120739 


162856 


179145 


379838 


663865 


176902 


579767 


263955 


862781 


943665 


964863 


675869 


426893 


682354 


864351 
6082702 


416970 


4022616 


4181306 


5048083 


(9) 


,„, 


(11) 


838726889 


6168874981 


652834777 


189404376 


8354889783 


863928996 


397846748 


965449873 


896956866 


678757467 


4833437997 


886999686 


949649269 


2611486766 


993846696 


499699461 


1896479693 


894896986 


887416762 


66769958 


885699577 


739353343 


4747786864 


864712998 


568239774 


4698748766 


893888679 


669128136 


3163769931 


878994886 


487816396 


6439766663 


893989466 


18906147 


8901729836 


784986886 


6814842647 


50527180089 


10389724299 
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STTBTKACTION. 

48. Tbj-tsc boys are on the lawn. Two go into 
the house; how many are left? 

Here we are required to take 2 from 3, or to find the dif-' 
ference betweea 2 and 3. This process is called Sobtraction, 

49. Subtraction is the process of taking one num- 
ber from another, 

50. The smaller nnmber must always be taken 
from the greater, We can talce 3 from 3, but not 
8 from 2. 

SoBTBACTiotr Table. 



from 1 J™ 


es I ; from 


2 leaves 2; 
that number. 


from any mucber leaves 


1 from 

1 Ieaye9 

2 leaves 1 

3 leiiy^s 2 
i leaves 3 
6 leaves 4 

1 leaves 6 

9 Seavea 8 
10 leaves 9 


2 leaves 

3 leaves 1 

4 leaves 2 
B leaves S 
6 leaves 4 
1 leaves 6 
8 leaves a 
B leaves 7 

10 leaves 8 

11 leaves 9 


3 from 

4 leaves 1 
6 leaves 2 
6 leaves 8 
1 leaves 4 
8 leaves 6 

10 leaves 7 

11 leaves 8 

12 leaves 9 


4 from 
4 leaves 
6 leaves 1 
6 leaves 2 
1 leaves 3 

8 leaves 4 

9 leaves 6 

10 leaves 6 

11 leaves 7 

12 leaves 8 

13 leaves 


6 from 
fl leaves 

6 leaves 1 

7 leaves 2 

8 leaves 3 

9 leaves i 

10 leaves 5 

11 leaves 6 

12 leaves 7 
IS leaves 8 
14 leaves 9 


e from 
6 leaves 
1 leaves 1 

S leaves 3 
10 leaves 4 
H leaves B 

12 leaves 8 

13 leaves 1 

14 leaves 8 

15 leaves 9 


1 leaves 

8 leaves 1 

9 leaves 3 

13 leaves 5 

13 leaves 6 

14 leaves 1 

15 leaves S 

16 leaves 9 


8 from 

8 leaves 

9 leaves 1 

10 leaves 2 

11 leaves 3 

12 leaves i 
IS leaves 5 

13 leaves 7 
Ifl leaves S 
17 leaves 9 


9 from 
9 leaves 

10 leaves 1 

11 leaves S 

15 leaves 3 

13 leaves 4 

14 leaves B 
IB leaves 6 

16 leaves 7 

17 leaves 8 

18 leaves 9 


10 from 

10 leaves 

11 leaves 1 
13 leaves 2 

13 leaves 8 

14 leaves 4 
IB leaves B 

16 leaves 6 

17 leaves 1 
18. leaves 8 
19 leaves 9 
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61. The number to be sulitraeted, is called the 
Subtraliend. That from which the subtrahend is to 
be taken, is called the Mimiend. The result, or what 
is left, is called the Eemainder. 

2 from 3 leaves 1; 2 is the subtraliend, 3 the 
minuend, 1 the remainder. 

52. Subtraction is denoted by a abort horizontal 
line — , called Minus, placed before the subtrahend, 

3—3 is read three -minus i/wo, and means that 2 
is to be subtracted from 3. 

53. Observe that if 

7-3=4 7-8=4 11-10 = 1 

then then then then 

47-3=44 37-2S=4 31-10=21 

67-3=54 77-73=4 51-10=41 



How many does 4 from leave! 4 from 16? 4 from 36? 
4fTOJn5e! 14fi-oml6? V4from76! 24froin363 

How mucli is 0-3? S9-3f 49-3! 60-3! 89-3! 
9-6? 89-6! 59-6? 70-6? 89-6! 6-1! 11-1! 

Take 2 from 4. 2 from B4. 2 from B4. 2 from 24. 3 
from 4. 3 from 64. 8 from 84. 4 from 4. 4 from 94. 

Howmuch 13 8-5? 78-5-? 18-5? 48-6! 8-3? 28 
-3? 88-3! 68-3? 68-6! 6-6! 25-5! 35-5? 

Subtract 3 fi-om 5. 3 from 55. 83 from 35. 43 from 46. 
2 from 5. 2 from 15. 12 from 16. 23 from 35. 2 from 85. 



48. In the e> 



' What Is tills 



oni which the Bnhftuhend la 
l-t'i. Uaw ia BuhtraQtioa ilenotocl!- 
I Howmuoli ia n— 10) What foil' 



subtraotrf Cflllea? 
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30 SCBTEACTION. 

How many does 5 from 7 loaves SfroraGT? SfromST? 
2 from 7! 2 from ITS 2from6T! 4 from 73 4from2Tf 

How mncli is 8-4! 18-4? 38-84! 9-3! 09-2? 
89-32? 49-43? 9-7? 19-17! 9-4! S9-4! 

Take from 10. 9 from 40. 9 fi-om 60. 8 from 10. 8 
from 16. 8 from IT. 7 from 11. 6 from 13. 5 from 10. 

Ooimt backward by twos from 100. Thus ; 100, 98, &d. 

Count backward by fives from 100. Thus ; 100, 95, &c. 

Count backward by tens from 100. Thus: 100, 90, &c. 

Count backwai-d by twos from 99. Thus: S9, 97, &c. 



1. Fifty metals are now known. Seven were known to 
the ancients. How many Lave bsan discovered since? 
Ans. 60—7 metfils, or 43 metals. 

3. A boy buys a paper for 5 cents. Ho gives the news- 
man 10 cents. How much change will he get! 

8. Ellen is 14 years old, and Jano is 6 years younger. 
How old is Jane ! 

4. A farmer who has 15 shcop, sells 7 of them. How 
many baa he left! 

5. A man is on his way home fi-om a town twelve miles 
distant. When he has walked nine miles, how much farther 
has he to go! 

6. A flower-gu'l who starts with 24 nosegays, comes baok 
with 4. How many has she sold! 

7. rive out of nine eggs turned out had; how many wore 
good ! 

8. If I buy a cow for $29, and sell Jier for §33, how much 
do I lose! 

9. Leaving home with $15, 1 spend $6 and give $3 away. 
How much have I left? 
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PEINCrPLEa AND PEOOF. 31 

54. Pifi BBC ip ties of Subtraction. 

1. The smaller number is the one to be sub- 
tracted. Set it under the greater. 

2. As we must subtract things of the same kind, 
place units under units, tens under tens, &e. 

3. The difference between units and units is units ; 
between tens and tens, tens ; &c, 

4. Begin to subtract at the right. 

5. Take each figure of the subtrahend from ihc 
one above it, and set the remainder under the figure 
subtracted. 

EsAMPLE. — From eight million els hnridred and forty 
ttousand nine hundred and fifty-seTen, aahtract two Iinndred 
find ten thousand four hundred and thirty-sts. 

(Jpej-oiion.— ."Write the smaller numher under the greatei-, 
units under nnits, tens under tens, &e. Begin at the tight. 

6 from 7 leaves 1 ; set it down under the 6, 
3 feoYa 5 leaves 3. 4 from 9 leaves 5, from 
leaves 0. 1 from i leaves 3. 3 from 6 leaves 
4. Bring down 8. Answer, 8430521. 8430521 

55. Add the remainder and subtrahend. If their 
sum is equal to the mmuend, the work is right. 
Example. — Prove the csample just 



864095T 



^ven. Add the remainder to the snb- 
ti-ahend. Their sum is B64095T, which 
is equal to the minuend. Therefore the 
.work is right. 



l«ns f Where must wo begin to Bnbtract ( How are v: 
(be example giveji.— 6B. How Is BBbtraoHDn prorod ? Pr 



jj™. 8430521 
Si.*, 210436 
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C. 467875Q- 

T. 679588099-30052064. 

8. 78199037-60152085. 

9. 3976189658-1042053. 
10. 121869*7385-103014. 



SUBTIi.'VCTION. 



56. Read tbe niimbers giycn and the remaindei's. Prove 
each osample. 

I. Pi-om 1908647 tolce 2321. 
a. Prom 89T628 take 84527. 
8. Take 1481 from 11493845. 

4. From 678485 take 30433. 

5. Take 88148 from 1159403. 

II. From six tundred and flfty-ssven thousand eight hun- 
dred and forty-nine, subtract five hundred and twenty-one 
thoasand six hundred and sixteen. Ans. 136233. 

12. Take four miliion seven thousand one hundred and 
thirty-one, from forty-sis million eiglity-nine thousand five 
hundred and forty-two. Am. 43082411. 

13. The subtrahend is three millioa four hundred and 
forty-three thousand. The minuend is fve million eight 
hundred and forty-nine thousand and six. What is the re- 
miunderl Am. 3400006. 

14. From eight hundred and forty-eight hilHon sis hun- 
di'ed and ninety-seven million and ten, take thirty-one billion 
one hundred and forty-two million. Am. 817565000010. 

15. How much more is twelve billion eight hundred and 
seventy-nine million three hundred and sixty-four, than one 
billion two hundred and thirty-five million and twenty-two? 

Aits. 11644000343. 

67. The lower figure may Ije greater than the 
one above it. 

Example.— From Y88 take 419, 

Begin at the right. "We can not take 9 \^^ 
from 8, because 9 is greater than 8. — 



CAKEYING. 33 

Hence from tlie 5 tens we talte 1 away, 2 
leaving 2 tens. Tlie 1 ten taken away is '^^ 
equal to 10 units, ■which we add to the 8 — 
units, mating 18, ^^^ 

Now we can subtract 9. 9 from 18 leaves 9 ; 
set it down. 1 from 2 {not 3) leaves 1 ; 4 from 7 
leaves 3. Answer, 319. 

To balance the 10 units added to the 8, we took 
away 1 of the tens from the upper line. But in 
stead of diminishing the upper figure 1, we may 
add 1 to the figure below it. This gives the same 
result, and, being more convenient, ia the mode 
generally pursued. ^gg 

Thua: 9 from 18, 9. 1 Bjid 1 are 3; 2 from 8 419 
leaves 1. 4 from V, 8- Answer, 319, gjg 

58. This adding of 1 to the lower figure is called 
CaiTying. 

59. We may have to caiTy several times in suc- 



10000 



Example.— From 10000 take 9999. 9 from 10 
leaves 1; set it down and cai-ry 1. 1 and 9 are 
10 ; 10 from 10 leaves notliing. Carry 1 ; I and 9 "'^"Z 

are 10 ; 10 from 10 leaves nothing. Carry 1 ; I and 1 

9 are 10; 10 from 10 leaves notliing. Answer, 1. 

60. Eur.E roE Oaerting. — When the lower fig- 
ure ia greater than the one ahove it, add 10 ^o the 
v/pper figure, subtract, and carry 1 to the next lower 
figure. 
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SUBTEACTION. 



61. Read the Enmbers. Subtract. J.-^ovo eacli example. 



6310*75 129060418801 600173240 
3501768 68431160424 25823186 



19372843 801009647258 415673285 
9445276 7771819436 



7. Take four thousand and ttirtecn, from one million and 
eleven. Ans. 906998. 

8. From sisty-fiye thousand fmd eeven, sulitract nine hun- 
dred and ninetj-niue. Ans. 64008. 

fi. From seven hundred and thirty-loui' thousand five 
hundred and twenty-one, subtract eighty-four thousand two 
hundred and eighty-three. Ans. 660338. 

10. Subtract seven hundred and sisty-two million nine 
Imndred thousand and seventy, from one billion fourteen 
thousand and nine, Aiis. 2S71I3B39. 

11, From two hundred and Cfty-flve thousand, take seven 
hundred and two. Ans. 354298. 

63. Etnle for Subtraction. 

1. &t the smaller number uvder the greater, units 
wider units, tens under tens, <&c. 

2. Beginning at tJie right, take eachjigure of the 
suit/pahend from the one ahove it, and set the re- 
mainder under the figure subtracted. 

3. If the lower figure is greater than the one 
aiove it, add 10 to the ujyper figure, subtract, and 
carry 1 to the next lower figure. 
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EXAMPLES FOE PKACTICK. 35 

When a whole is givea and one' of its parta, what is the 
rule for finding the otiier pai't! 

Subti-act the given pai-t irom the -whole. 

When a whole is given and all its pai'ts but one, what is 
the rule for finding that one? 

Add the given parts, and euhtract their sum from 
the whole. 

"When the year of a person's birth and that of his death ai'e 
given, what is the rule for finding his age? 

Subtract the earlier date from the later. 



1. Howard, the philanthropist, was born in the yeai" 1726. 
He <lied in 1700. To what.age did he li?e f 

2. Hudson explored the river called by his name in 1609. 
How long was this after the discovery of America, which took 
place in 1492! 

3. How many years have elapsed from the discovery of 
America to the present time? 

4 A man worth $47650, leaves 839855 to his wife and 
the rest to his son. "What is the son's portion? 

6. At an election 13S73 votes were cast, of which the suo- 
ceasfui candidate received 7698. How many votes did tl>e 
other candidate receive? 

6. In the ahove election, what was the majority of the 
successful candidate— or, how many votes did he receive 
more than the other? Am. 3924 votes. 

7. Washington died in 1799, at the age of 67. In what 
year was he bom? 

8. In a state containing 3811766 inhabitants, there are 
1143683 females; how many males are there? 

Ans. 1168103 males. 



36 eUBTEACTION. 

9. A lady Lnja a touM for $3000, She spends $169 on 
it for repaii'9, and then sells it for $3150. Does she gain or 
loae, and how rouct! Ans. Gdns $281. 

10. In 1864, 8038955 bustela of wtoat were reoeived in 
Chicago. In 18o7, tte veeeipta were 10554Y61 bushels. What 
■was the increase in the 3 years? Ans. 7515806 bnshels. 

11. A house and lot ai'e sold for $10576. If the lot cost 
$8360, aad the house $8195, does the owner gaia or lose, and 
how mnoh S Ans. Loses $870, 

13. The population of the city of Wew York in 1860 was 
814387, whish was 184i*'7 more tl m it was m 13 5 What 
was the popnlation in 1855 i Ans 629810 

18. Two 1 i,rson5 oie 375 irnk's f part They travel to 
wards each othtr one going 93 miles and the other 57 How 
^arethey then ipart? Am 22omle8 

14. A man owns a houso Toliefi at $6''^0 and stock to 
the amount of $4500 It he is in debt $3019 what is he 
worth in all? Ana $6751 

15. If a merchant who has 19000 bushels of com sells 
one customer 45o3 bushels and another oy how many 
bushels has he Itft' At a 140 3 lushels 

16. A selh B 60 buflhcii cf wheat foi $74, a hoise ior 
$150, a wagon fo $95 and $37 worth of butter B paya 
$125 cash. How much does he Btill owe A ' Arf $331 

17. A farmer lajs up 237 pounds of butter liom hi9 
own dairy, and buys 349 i ounds more of a ne ^hbcr After 
giving away 50 pounds and Bolling 483 how much his ho 
left! Ans 48 pounds 

18. In a library of lS'>i volumes, there are 737 Fienoh 
boots, 586 German and 138 Sj anish The T&t-t are Itahan 
how many of the Utter aiethert A i 143 volumes 

19. From tea thousand subtract seventy five Ans 9925 
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MULTIPLICATION. 



MULTIPLICATION. 
B3. What -will 4 piea cost, at 6 cents each 1 
If 1 pie costs 6 cents, 4 pies wfll ooat 4 times 6 centa, or 

24 cents. Here we are require^ to take 6 four times. This 

process is caUed Multiplication. 

64. ISnltiplioatioii is the process of taking a nnm- 

ber a certain mimher of times. 

IMULTIPLIOATIOH' TabLC 
taken any number of times la Ones la twice (l it &o 
times any nnmber is times 1 is times 3 la io 
Once any number is tbat number Once 1 is 1 once 3 is 2 &e 
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38 MULTIPI-IOATION, 

65. The number to Jie multiplied, is called the 
Multiplicand. That by whieh -we are to multiply, 
is called the Multiplier. The result, or number ob- 
tained by multiplication, is called the Product. 

3 times 2 is 6. 2 is tlie multiplicand, 3 the mul- 
tiplier, 6 the product. 

66. Tlie multiplicand and multiplier are called 
Factors of the product. 2 and 3 are factors of 6. 

67. llultipli cation is denoted by a slanting cross 
X , placed between the factors. 3 x 3 is read, aud 
denotes, hoo muUipUed l>y three. 

68. The multipher shows how many times the 
multiplicand is to be taken. Multiplying 3 by 3 is 
taking 2 three times : 2 + 2 + 2 = 6. 3x3 = 6. 

Muhiplyicig is therefore a short way of adding a 
numbei to itself 

Hon many tteea aie there in. ^* ^^ J^ A^ 
three inwj of lour trees eachf ^^ 5^ -"^ ^, 

We maj do tbia fium m two M. ^ ^ /B, 
ways TVe may say, If one low % ^ %^ 
contains 4 tiees, 3 rows wili eon- -s. j^ ^ ^ 

tarn 3 times 4 trees, or 13 tiee'^ ^ ^ i^ ^ 
TLia i« domg it by raulti plication 

Or we m\\ say, As tbeie are 4 tiees in each tott, in the 
three iofs there aie 4-t-4-l-4 trees, or 12 tiees This is 
doing it by addition. The result is the same. 

aa. Kepoal Ihe ex.impls giTon. What aro we hae reqiilrea to do? 
WTiatlfllhiaprooesaoalledt-at. WhatiB MoltipUrniiOi)? nowmuoh U' 0, 
taken any nnmljBr of tlraoaJ How rouoli la times any number? How 
mnthlaonoo onynnmbor) Rscite tlie Tablo.— 05. Wlini Is the nnmliei'to 
be multiplied cnlledJ What U that by which ve are to mnltlply calledt 
■mint ia the result obtained by mnltipUontion called !-66. What are the 
mnltiplioanfl and muKipUer called ?-(17. Uow is mnlliplioalion denoled?- 
«, TVJiat docs the milltipUer ehoiv! Multiplying is a short Wiiy of doing 
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EXERCISES. 39 

69. When two mimliers are to be multiplied to- 
gether, it makes no difference in the result which is 
taken as the multiplicand, and ■which as the mnlti- 
plier. 4x3 = 12. 3x4 = 12. 

"We have 13 trees in the above engraving, whether we 
take them croaswiae as Ibnning 3 rows of i each, or length- 
wise 83 forming 4 rows of 3 each. 

70. The product is of the same kind as the mul- 
tiplicand. 3 times 3 men is 6 men,' 3 times 2 
ap^£S is 6 apples; &c. 



1. If there are eevea days in a week, how maaj daya are 
there in nine weeks? 

Model. — If there are Y days in 1 week, in 9 weeks there 
are times 'T days, or 63 days. Answer, 68 days. 

3. If a man's wages are three dollars a day, how muoli 
■will he earn in five days 1 How much in tea days ? 

3. If a stage makes 3 trips a day, of 3 miles each, how 
many trips will it mate in a week, excluding Sunday? 

4. What is the cost of 1 1 tons of coal, at $6 a ton ? 

5. How long will it tate one boy to do a job which it 
takes five boys eight days to do ? 

6. At the rate of 4 for a cent, how many crackers can be 
bought for 7 cents? How many for 13 cents? 

7. Four quarts make a gallon. How many quarts will a 
five-gallon jug bold? 

8. 'Wliat will 12 tables cost, at $11 apiece? 

9. If an omnibus carries 13 passengers each trip, how 
many does it carry in 6 trips? In 8 trips! 

ben, what is fbnnd to moke no i1lfr<.>rencs t 
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40 MCLTIPLICATIOH. 

10. If a bos of tea lasts 8 pei-sons 11 weelis, how long 
will it last 1 person at tto eame rate? 

11. Ttere are 3 pints in a quart. How many pints in S 
quarts? la 6 qnarts? In t quai-ts? In 9 quarts? 

12. If two bojs do 4 suma apiece every day, how many 
wiUhoth do in B days? 

13. Three fields contam 8 trees each. Under each tree 
3 cows are lying. How many cows are in tlie three fields ? 

14. If 2 apple* can bo bought for 1 cent, how many can 
he bought for 10 cents 1 

15. Four girh have 2 hens each, and each hen has 6 
chickens. How many chicliens have they altogether? 



71. Multiply 60123 by 3. 

Here the multiplier is a single figure. Set it 
under the units' figure of the multiplicand. 
Beginning at the right, multiply each fig- 60123 

ure of the multiplicand by the multiplier, ^ 

setting each product in a column with the 180369 
figure multiplied. 

Three times 3 is 9 ; 3 times 2 is 6 ; 8 times 1 is 3 ; 3 times 
is 0; 8 times 9 is 18. The last product consists of two fig- 
ures. Set it down with its right-hand figure under the figure- 
multiplied. Answer, 180399. 

(1) (2) (3) (4> 
Multiply 9433 71233 52123 81010 
By _2 3 4 5 

5. At 1 cents a pound, what will 1010 pounda of ohees& 

6. If a man lays up $S10 a year, how many dollars wilE 
he be worth in 9 years? Am. ^4590. 
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Carrying. 



72. "When a figure is multiplied, the product 
may consist of two figui-es. As we can not set 
them both down under the figure multiplied, we 
place the riglit-hand figure there, and add the other 
ligure to the next product. 

This adding of the left-hand figure to the next 
product is called Carrying'. 

ExAMPr-B.— Hultiply 7608 by 7. 7608 

Begin at the right. 7 times 8 b 56, — 5 tens 7 



its. Set the 6 units in the units' plac 



53256 



and cany the 5 tens to the nest product. 

7 times tens are tens, fmd 5 malies 5 tens. Set it down. 

7 times 6 hundreds are 43 litindreds, — or, 4 thousands and 
S hundreds. Set the 2 hiiadreds in the hundreds' place, and 
carry the 4 thousands to the nest product. 

7 times 7 thousands are 49 thousaods, and 4 makes 53. 
This being the last product, set down botli figures. Answer, 
53356. 

73. EuLE roB Cakkting. — tfhen any prochici ex- 
ceeds 9, 36t down the right-hwnd figure in tJw same 
column with the figure muUipHed, and add the re- 
maining figure or figures to the next 'product. 



1. 238iax0. ^ns, 141708. 5. 28946735x9. 

S. 41726x7. jIhs. 392082. C. 9156788x8. 

3. 683918547x4. 7. 4507956x6. 

4. 9254658973x5. 8. 61708049320x8, 

72. Wion. on multiplying » figure, iteget aptoduot ottwofliuwa 
Ith Uie c^tample glvea.~-^3, Itacita the rule for carrying la muUiplicu 
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43 MULTIPLICATION. 

9. The multiplicand ia ninety-tliree thousand and forty- 
sis; the multiplier is 3 ; what is tlie product! Am. 279138. 

10. How muoli is nine times seven hundred and fifty-eight 
thousand and twenty-nine! Ans, 6833261. 

11. Tliere are 365 days in a year. How many days are 
there in three years! 

12. The moon is 240000 miles from the eai'th. If tliere 
were a comet 6 times that distance from the earth, how fai- 
would it he! Ana. 1440000 miles. 

13. Nine million eight hundred thousand two hundred 
and fifty-seTCn is one factor ; seven is the other ; what is the 
product! Ans. G8GO1790. 

If9 tilt! plying hy t\FO or ninre Qgnres 

74. Multiply by 10, 11, and 12, in one line. 

ExdMPLB.— Mnltiply 541 by 12. ^ 

12 times 1 is 12; set down 2 and carry 1. 12 "^^ 

times 4 is 48, and 1 makes 49 ; sot down 9 and carj-y . 

4 12 times 5 is 60, and *4 makes 64. Set it down. 6i92 

Answer, 6492. 

75, When the multiplier is over 12, multiply by 
its figures separately. 

Example.— MulUply 287 by 15G. 

We can not multiply by 166 at once. Hence we 
first multiply by the 6 imits ; then by the 5 tens, 
or 50 ; then by the 1 hundred. Thus we get three 
Partial Products, as they are called ; and, adding 
these, we get the ■whole product. 



14. now aro ive U. multiply by 10, U, . 
BultB olitaincd by mulUplying by each flgnre 


•ni n: 


p-™ 


aj7irlc.-76. 
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287 
156 



1722 
1435 



76. ^eiaeiTEtll IIuBe. 



1. Set the muUipUer under the multiplicand^ 
iirdta under unite, tens under tens, d&e, 

2. Beginning &t the right, multiply iy each figure 
qf the multiplier in turn, setting the first figure of 
each partial product in a column with the fi^re 
used in multiplying. 

3. Add the partial products, and their sum will 
he the ii 



Proof. 

77. Multiply tlie multiplier ty the mtiltiplicaiid. 
If tills product is the same as the former j^gg 
one, the work is right. 287 

Ekajitlk. — Provo the example ^Yen above. 1093 

Multiply the maltiplier 156, by the multiplicand 1248 
38T. The product is 44772, which ia the same as 312 
the former product. Henco the work is right. 44-772 

78. When two numbers are to be multiplied to- 
gether, it ie usual to take the one with the fewer 
figures for the multiplier. 



is mnltlplicBlioa prQvecl 7 Provo tlieesmnplB last given, 
imbers is it uaiuil to lake for Uie muiapUw f 
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Find the value of the following. Pri 



. 165x334. 



17 1 



)¥e encli example. 
B. 1078x948. 
0. 3548x751. 

7. 3674x863. 

8. 8463x594. 
Ans. 3G2794. 
Ans. 433632. 

Am. 671333557. 
Ans. 1290173853. 



9. How much is 43 

10. How much, is 58 times 8164! 

11. Multiply 4507031 hy 147. 

12. Multiply 4005604 by 363. 

13. Multiply 05738913 by 5674. 

14. Multiply 8549412 hy 82895. 

15. Multiply B0768B8 by 9168. 

16. Multiply 705987 hy 7896. 

17. Multiply 543896 by 6892. 

18. Multiply 09887 by 2673. 

19. Find the product of sis thousand four hundred 
twelve, nad seventy-iive thousand eight hundred and thirty- 
nine. Ans. 486279G68. 

20. Multiply eighty thousand four hundred and sisty- 
seven, by nine hundred and seventy-sis. -4ns. 78535793. 

21. In a certain orchard, there are 15 rows of trees, and 
19 trees in each row. How many apples will Uio whole 
orchard produce, if the average yield of each tree is 948 
apples! Am. 2701S0 apples. 



Ans. 281283907740. 
Ans. 46540416864. 

Ans. 3741 
Ans. 266B97951, 



O isa tEae tnuIitliitEier. 

79. When occurs in the midtipUer, bring it 
down, and go on imtltiplying hy the next figwre, <M 
in the same line. 
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NAUGHT IN THE MULTIPLIEH. 45 

EsAMPLK.— Multiply 2473 by 5008. 

Beginning at the right, multiply by 8. Tlien 5008 

tring down the first of the multiplier in t!io — - — 

tens' place, and the second in the hundreds' 197o4 

plawi. Then multiply by 5, placing the product 1236500 

in the same line. Finally, add the partial prod- 12384784 
nets. Ana., 133MY8i. 



1. Multiply 46893 by 40308. Ana. 1890163044. 

2. Multiply 932734 by 700905. Ans. 674788087004. 
8. Multiply eighty thousand and twenty-nine by five thnu- 



4. The Morris and Eases Canal, which is 101 miles ia 
length, cost on an average $30693 a mile. What waa the 
whole cost? Alls. $3099993. 

5. If 19008 pounds of hay ai'e required for the horses of a 
cavalry regiment one day, how many pounds will be needed 
for 200 days? 

6. What would be the cost of constructing S09 miles -of 
plank road, at |3975 a mile? 

7. How many apples will an orchard containing 208 trees 
produce, if the average yield is 1269 apples for each tree? 

8. In 3 editions of 750 books each, how many pages, if 
each book contains 407 pages? Ans. 915760 pages. 

First find low manj' books thera are, then how many pagea. 

]Va.uglits at tbe rigbl. 

80. TVhm there are naughts at the right of either 
factor or ioth, •multiply the^ other figures, and, annex 
to their proAu(A m mamy naughts as are at the right 
of hotftf odors. 

Solve tliB eifunplo given aboyo.— SO. When thcra oro nauglita at tbe right 



46 MULTIPIICATION. 

Example.— Multiply 450000 by 370. 4510000 
Cutting off the naugMs, multiply 45 by 37|o 
81, Then, as there are four naughts at the ^77 
right of the niultiplicand and one at the -i op- 
right of tlie multiplier, anuos five naughts ■ — — 

to the product. Answer, 166500000. 166500000 

81, Multiplying a number by 1 does not affect its 
value. Hence, to muUipli/ hy 10, 100, 1000, (&c., 
simply annex as many naughts as are m the mul- 
tiplier. 

87 X 10=370 3T X 100=3700 37 x 1000^37000 



rind the Taliie of the following:— 

1. 6706x10. G. 8000x700. 

2. 89271x100. 7. 290000x98. 

3. 50830x120. 8. 668x11000. 

4. 7800x4300. 9. 74600000x56. 

5. 887x10000. 10. 6060x7040. 

11. If there are 100 centa in one dollar, how many cents 
are there in $604003 Am. 6040000 cents. 

12. How many men were there in 11 Eoman iegious, if 
there were 4500 men in one legion! 

18. 100 pounds make a hundred -weight. How many 
pounds in a ton, which contains 20 li undred- weight ? 

14. The Roman, soldiers on a march carried 60 pounds' 
weight apicco. How many pounds did 3000 soldiers carry? 

15. What will five hundred acres of land cost, at thirty 
dollars an acre! Ans. $15000. 

16. "What will 1000 acres cost, at $20 an acre? 
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MULTIPLYING BT FACTOIiS. i7 

muUipIying by factors. 

82. "Wlien the multiplier is itself a product, we 
may multiply either by tlie whole, or by its factors 
in ttirii. The result will be the same. 

Example.— Multiply 84 by 36. 

36=6x6 or, 9x4 or, 12x3. 

S4 84 84 84 

36 6 _9 12 

504 504 756" 1008 

252 _j6 4 3 

3024 3024 3034 8024 

Whether we multiply hj 36 at once or by the different 
Bets of factors that pi'odnce it, we get the same product, — 
3fl24. MuHipljiiig by factors, therefore, proves whether the 
product first obtained ia right. 



In tliess examples, first mnltiplj by the multiplier at once. 
Then prove the result by multiplying by its factors. 
1. 875x81 (9xS). I 4. 9000x27. 

2.6761x44(11x4). 5.18374x24. 

8. 430x72 (6x12 or 8x9). I 6.45000x20. 

7. How many ounces in. 253 pounds of sugar, if there are 
16 ounces in one pound! 

8. How many bi-icks are there in 18 loads, if each load 
contains 1250 bricks! 

9. What wiil 28 liorses cost, at $75 apiece! 

10. How many pounds in 32 firliins of butter, allowing 
56 pounds to the firkin! 
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MULTII'LICATIOH". 



1. The sua is 96000000 miles from the earth ; the moon 
ia 2-10000 miles. How much farther from H3 ia the sua than 
themooit! Ana. 94760000 miles. 

a. A man worth $10000 gains $1000 by one sale, and losea 
$500 hy another. Wliat is he then worth! Am. $10500. 

3. If the railroad from Alhany to Buffalo, 326 miles in 
length, oo3t $26640 a mile, what was the whole cost? 

Ans. $8361574. 

4. How far will a locomotive travel in 1 days of 24 hours 
each, if it goes 80 miles an hour? Ans. 5010 miles. 

5. A man icft each of his 3 daughters 610 acres of land, 
and his wife 100 acres more thaa all his daughters together. 
What was the wife's portion? Ana. 1630 acres. 

6. A farmer raised 1570 bushels of potatoes, and bought 
730 bushels more. After selling 4 lots of 500 bushels each, 
how many bushels had he on hand! Ana. 800 bushels. 

7. How many hours in 865 days of 24 honi-s ? Ana. 8760. 

8. The eai'th moves in its orbit 68000 miles an hour ; how 
far will it move in 365 days! Ana. 595680000 miles. 

9. The President's salary is $25000. If ho spends $19500 
a year, how much \Till he save during his 4 years' term! 

HowmucliwlUliasaveiolj'eai-S Ilowmuch, then, in4yearal 

Ans. $22000. 

10. A Las 1000 sheep; B haa 849; has 127B. How 
many must C buy, to have as many as A aad B together ! 

Find how many A and B Lava. Than end ths difference tetween Ibis 
nnmbar and C's. 

Ans. 633 sheep, 
11. -Daniel "Webster was bom in 1782 and died in 1852. 

How old was he! 

12. At $3 a yard, what will 101 pieces of cloth cost, if 

each piece contains 40 yards! Ans. $12120, 
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13. If a ship sails east from port 350 railea a day for 4 
daya, and is then drivea ■west 389 miles, liow far is alie from 
ports Ana. 1111 miles. 

14. Joba has SI marbles; James haa G times as many; 
Hem-j haa as many as Jolia and James together. How many 
marhles have they all 1 Am. 434 marbles. 

15. "What cost 100 wagons, at $76 apiece? 

IG. Find tJie product of 8089 and 9007. Snbtract this 
product increased by 311, fi-om 100000000. Am. 371420000. 

IT. Trinity Cliuroh, K. Y., is 284 feet high. St. Peter's at 
Eome is 166 feet higher ; what is its height ? 

18. A. man who has $1201 in the bank, di-awa out enough 
to pay for 5 Iota of land at $195 a lot. How much is left m 
the bank f Ana. $336. 

19. North America contains SOOOOOO squaj-o miles; South 
America, 7000000; Asia, 1000000 more than both Amerieaa 
together. How many square miles in Asia? Ans. 16000000. 

20. An army of 13100 men lost 631 in killed and wounded, 
and twice that number taken prisoners. How many were 
leftf Ane. 10207 men. 

21. In a school of 127 boys, four times as many atndy 
Arithmetic as stndy Latin. The Latin class numbers 28; 
how many study Arithmetic? Ans. 113 boys." 

23. "What is the cost of a carriage and span of horses, if 
each horse cost $335, and the carnage |679t Am. $1149. 

23. A boat makes 308 trips iu a season, and carries on an 
average 108 passengers ea«h trip ; how many does she earry 
in all ? Am. 22043 passengers. 

34, Find the cost of 53 mules, at $100 apiece. 

25. A grocer who has 15 flrkms of butter, containing 66 
pounds each, sells four of his customers 240 pounds. How 
much has he left? Ans. 600 pounds. 
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DIVISION 

83. If 2 apples can be bought for 1 cent, how 
Inaiiy cents will 6 apples eost^' 

2 apples cost 1 cent ; hence 6 apples will cost as 
many cents aa 2 is contained times in 6. Here we 
are required to find how many times 2 is contained 
in 6. This process is called Division. 

84. Diviaioa is the process of finding how many 
times one number is contained in another. 



Di^asioN Table 
Any numbpr it contomed m o ( 



1 in a,' tttice 

1 m 4, 4 times 
1 m 6, 6 time. 
1 m 6, 6 time- 
I in 7, 1 times 
1 111 8, 8 times 
I in S, times 


2 11 2, once 
a m 4, twice 

2 in 10, 6 times 
a in 12, 6 times 

3 m 14, 1 times 
2 in la, 8 times 
2 m IB, f. limes 


S 111 0, 3 times 
S in 12, 4 times 
3 m 16, 6 times 
3 m 18, 6 time" 
3 m at, 1 times 
3 in 24, 8 time" 
3 in 27 S times 


4 m 8, twi^t 

4 ia 16, 4 times 
4 in 20, 6 times 
4 m 24, 6 times 
4 in 28, 1 times 

4 in ^6, 9 times 


5 in 10 twice. 

B in 15, 3 times 

6 in 20, 4 times 
e in 25, S times 
6 in 30, 3 times 
B in SB 1 times 
5 in 40, 8 times 
e m 46 9 time" 


6 111 12, twice 
6 in IS, 1 times 
6 in 24, 4 times 
a m 3(1, 5 times 
6 in 3b, G time= 
t in 42 7 times 
b ra 4'» S times 
B m 64, q times 


SS. E*peat the eiam 
hl9 prooeaa called!_B4. 
bcrconUinedln Of Era 


^vi.^™',:; 


quirea to do! Wtial la 
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7 m U 
7 in ai 

7 in 81 

7 in 42 

1 ILl 4^ 

7W56 
7 in 63 


tnice 
4 limea 

6 tinie= 

7 times 


8 m 16, twi.e 

8 m 32, 4 times 
8 in 40, 6 times 
8 in 48, 6 times 
8 III 56, 7 times 
8 m 64, 8 times 
8 m 72, times 


9 111 9 
9ml^ 
9 in 27 
9in 36 
9 in 46 
9 m D4 
9 in 63 
9 m72 
9 in 81 


3 tunes. 

4 times 
6 times 

6 tUOM 

1 timea 

8 times. 

9 times 


10 ID 1 

10 in 2 
10 in S 
10 m 4 
10 in 6 
10 in a 
10 m 7C 

10 in 9 


, twice. 
, 8 time" 
, 4 times 

, 8 times 
, 7 times 
, S times 
, 3 timet 


11 m 32, twae 
11 in 33, 8 times 

11 in 53, 6 times 
11 in 66, 6 times 
11 in 77, 1 times 

11 in 91, 9 times 


13 m 13, once 
12 m 24, twice 
12 m '.6, 3 time^ 

12 m 60, 5 tunes 

12 m 72, 6 timLS 

13 m 84, 7 times 
13 in 96, S time- 
13 m 108, 9 times 



85. The number to be divided, is called the Divi- 
dend; that by which we are to divide, the Divisor. 

The result, or number obtained by dividing, is 
called the auotient. It stows how many times the 
divisor is contained in the dividend. 

2 'm contained in fl, 3 times; 3 is the divisor, 6 the divi- 
dend, 3 the quotient. 

88. The divisor is not always contained an exact 
number of times in the dividend. It may go a cer- 
tain number of times, and some over. What is left 
over is called tlie Bemttiuder. 

5 ia contained in IS exactly 3 timea. In 10 it goes 3 times, 
and 1 oyer; 3 ia the quotient, 1 t!ie remainder. 
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53 DIVISION. 

87, Division is denoted by a short horizontal line 
between two dots -4-. This sign indicates that the 
number before it is fo' be divided hy the one after 
it. 6-^2 is read, and denotes, six divided iy i/wo. 



How many times is 3 contained in 9 ? 10 in 40 ? 1 io 56 ! 
llinSQ? 4iiiS2? OiaSl? 6iii42! 13m8G! 2inl8? 
llinSoS 5 in 80? 12 in 06? 8 in 72? 7 in 0? 

How many times is 4 contained in 23 ? {Ans. 5 iimes, and, 
8oB«r.) 3in5? Q in 27? 9in20f 8iii89! 8 in 10? 4 
in29? 6ia38S 10m44f 6inB9f 12iiL758 

"What is the quotient, and what the remaindei-, in the fol- 
lowing! 84-^4. 31^0. 23-^8. 108-^12. 87^-B. 18-^S. 
65-;-9. O-f-4 89-1-10. 8-f-5. 43-f-8. 724-9. 47-;-ll. 72 
+8. 24-i-8. S4-^8. 64-^13. 38-!-10. 81-^ll. 

1. If 64 cherries are divided into 8 equal piles, how many 
will there he in each pile ! 

MoiiBL. — As many cherries as 8 is contained times in 64, 
or 8. Answer, 8 cherries. 

2. Twenty-one cents are disti-ibnted equally among 7 beg- 
gars. What is the share of each 3 

3. How many coats, at $5 apiece, can I bny for ^20? 

4. John's father gave him 18 peai-s, to be divided equally 
among his two sisters and himself. How many did each get! 

5. How many bnshels are there in 16 pecks, there being 
4p9clis in 1 bnshelt 

6. Twelve make a dozen. How many dozen in 24? 

7- Allowing 8 yards of calico for a dress, how many 
dresses can be made out of 40 yards ? 

S7, Howladlvleloiiaanot6!l1 What anes tUa sign indicate 1 
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8, If a dozen pineapples are sold for 90 cents, how nmoh 
is that apiece 3 

9, Eow many stage-coaches, carrying 9 persons each, will 
be needed to carry 46 passengers! 

10, How many ten-onnce bottles will it take to told 40 
ounces of alooiol? 

11, There are 49 days in 7 weeks. Eow many days are 
there in 1 week! 

12, If a family nse 43 quarts of milk in a week, how much 
do they uss in a day ? 

13, If 11 sheep yield 33 pounda of wool, what is the avec- 
age yield for each sheep? 

14, How many caps, at $2 each, can yon hiiy for |12 f 

15, If I go 50 miles in 10 hours, what is my rate per hour? 
115. How many pair will IS chickens malEs! 

17. If 48 trees are plauted in 6 eqnal rows, how many 
trees will there he in a row ! 

18. Eighty-four eggs make how many dozen? 

19. Twelve yards come in a piece of ribbon. How many 
pieces will 00 yards of ribbon make? 



88, Divide 27036 by 3. 

Here the divisor is a single figure. Set it at the 
left of the dividend, with a curved line 31 270S6 
between. 

In dividing, always begin at the left. See how 
many times the divisor is contained in each figure 
of the dividend, and set the quotient under the 
figure divided. 
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3 is not oontaiDed ia 2. See, then, how 3)37036 
oftea it wUl go into 37, the first two figures. Qnio 

8 in ST, 9 times. Set down 9 under 1, the riglit- 
haud figure of the two divided. 

5 in 0, times. Set it down, and remember that must 
never be omitted ia the quotient, imlesa it is the first figure. 

3 in 3, onoe; set down 1. 3 ia 6, twice; set down S. 
Answer, B012, 

89, In the following examples, divide as above: — 

(1) (2) (3) (4) 

2 )148264 3)213063 4)38084 5 )40500 

5. Divide, thirty-sis hundred and sis, by sis. 

6. Divide fifty-sis million by T : by 8. 

CaiTS'iMg'. 

90. When, after having divided all the figures 
of the dividend, there ia a remainder, set it down 
as such. But if before this a remainder occurs, 
prefix it (in the mind) to the next figure of the 
dividend, and continue the division. 

Thig prefixing is called Carrying. 
EsAMpLE.— Divide 265331 by 6. 
6)286331 

44305 and 1 remainder. 

6 is not contained in 3. 6 in 26, 4 times and 2, over ; set 
down 4 under the 6, and carry 2. 6 in 25, 4 times and 1 over; 
set down 4 and carry 1. 6 in 13, twice ; set down 2. 6 in 3, 
times and S over ; set down and carry 3. 6 in 31, f> timea 
and 1 over; set down 5 in the quotient, and 1 as remainder. 
Answer, 44205 and 1 remainder. 

Go thcougb tlieee elcpe in the given ciample,— SO, Whsit is monat. by 
Carrying In diiisioii! wiioQ is tho i-emniiiaer eet djwnl Show liow wo 
corrr, in Iho given eiampla. 

H. ,.„-Coo;;lc 
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91. Rule toe Caeeting. — If, in, dividing any 
figwre of the dividend &ecept the last, a remainder 
occurs, prefix it {in the mind) tothen&j. 
dimided, and conimv^ the a' 



92. Wlien tlie divisor ia greater than tlie figure 
to be divided, set in the quotient, and carry the 
latter figure. 

Ps-ffloS of EHivisjoBi. 

93. Multiply the quotient hj the divisor, and 
add in tlie remainder, if there is one. If tlie result 
equals tlie dividend, the work is right. 

Example. — Prove the example givcB on the 44205 

last page. g 

Multiply tliB quotient 4i305, by the divisor oecoqA 

6. Add in the remainder, 1. The result is -^oo^^SU 

265231, whioh ia the same as fee dividend. - — — - 

Hence the work is right. 2C5231 



Find the quotient and remainder. Prove each esampli 

I. 50786^-2. Ans. 35368. 6. 11786019i-^9. Rer, 

5. 371216+8. Ana. 33902. 7. 219007037+4. Bern. 

3. 124555806+3. 8. 470169628+S. 

4. 25010240854-0. 9. 401018116-^6. Rem.. 

6. 5008595742+7. 10, 3039183114-5. 

II. Divide one miilioa four hundred thousand sis hundred 
and twelve, hy S. Ana. 155623, 5 rem. 

13. The dividend is fifteen million; the divisor is seven; 
find the quotient. Bern. 1. 

91. Qivo the rula for cflrry'ng in dlslalon.— 92. Wliat muet bo doDO ivliaii 
Van divisor Is grcnler Umn lie figure to lie diviaodf— Oa How ia division 
proved? Prove Uio emmple just given. 



..oogic 



56 DIVISION. 

13. How oftnn is 3 times 2 eotitsiined in one lumdred and 
forty million and foui-3 Ans. 23333334 times. 

14. If it costs $17068 to liiiild four miles of iJani road, 
what will oue mile cost? 

15. A man leaves $317520 to be divided equally between 
hia two children. "What is the share of each ! 

IS. John gathers iGl nnts, and Jacob 843. If they share 
them equally, how many will each have? Aji». 802 nnta. 

17. How many sis-acre fields can be laid ont in a planta- 
tion of 1488 acres? 

94. The mode of dividing sliown atove is called 
Short Division. In Sliort Division, the carrying is 
done in the mind, and the quotient is written under 
tlie dividend. 

IVividing Hsy t^vo or Biimre figures. 
S5. Divide by 10, 11, and 12, "by short division. 
Example.— Divide 1084608 by 12. 

12 is not contained in 1, or in 10. Hence ■,ci\-si\aA />r.o 

we talio the first three figures. 12 m 108, i . 

fi times; set down 6 mider 8, the right-hand 90384 

figure of those divided. 

13 in 4, times; set down 0, 13 in 46, B times and 10 
over; set down 3 and can-y 10, 13 in 100, 8 times and 4 
over ; set down 8 and carry 4. 13 in 48, 4 times ; set down 
4. Answer, 00364. 

Pind the value of the following: — 

1. 8314607^-10. Eem. T. I 4. 1109964-f-13. Am. 93497. 

3. 9923166^11. Jiem. 0. 6. 1018193-:-ll. Am. 92663. 

8. 10T8285-;-lO. Jiem. 5. j 6. 1198872^13. Am. 99900. 



LONG DIVISION. 57 

98. Wlien the divisor is over 12, proceed ])y ■what 
is called Long Division. 

97. In Short Division, wo set the quotient under 
the dividend. In Long Division, we place it est the 
rigJit, with. a curved line between. 

In Short Division, we find what is to he carried, 
and prefix it to the next figure, in the Tnind. In 
Long Division, we multiply, subtract, and prefix as 
before ; hut we write dawn all the figures used. 

EsA,MPi,a.— Divide flB94 by 39. 

^Q'lOPLOA/'OAfl ^^ quotient is now to bo set at tlie 

i^S right of the dividend. Beginning at the 

" ^ .. — - left of the dividend, take as many figures 

179 nfi are required to contain the divisor — in 

a9yi=156_ this case,tivo. "We find on trial that 38 

234. is contained in 93 twice. Set 2 in the 

gg^g__ 23^ quotient aa the first figure. 

Multiply the divisor by this 3. Twice 

39 is 78 ; set the product under 95, and subtract. The re- 
mainder is 17, which (ai in short division) we pi-efls, by 
bringing down 9, the next flgare of the dividend. 

Now repeat the same steps. Find how often 39 is con- 
tained inl79. It goes4times. Sot 4 in the quotient; mul- 
tiply the divisor by it ; set the product under 179, and sub- 
tract. The remainder is 23, to which bring down i, the next 
figure of the dividend. 

End how often 39 is contained in 284. It goes 6 times. 
Set 6 in the quotient ; multiply the divisor by it ; set the 
product under 334, and subtract. There is no remainder. 
As we have now brought down all the figures of the dividend, 
the sum is finiBhod. Answer, 246. 

95, 179, and 234, are called Partial Dividends. 
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98. We may not always, on the first trial, get 
the right quotient figure. 

If, when we multiply the divisor by any quotient 
figure, the product comes greater than the partial 
dividend, the quotient figure is too great, and must 
be diminished. 

If, on the other hand, we have a remainder 
gi-eater than the divisor, the quotient figure is too 
small, and must be increased, 
39 "19594 (3 Examples. — la the last example, if we 

jjY ^^J ^^ ^ contained 3 times ia 95, we get a 

product greater ttaii the partial dividend, 

and can not subtract, "^e must therefore diminish the quo- 
tient Sgure. 

If we say it is contained once, on multi- gf) ) 9594. ( 1 
plying and suhtracting wo get a remaindar 39 

greater tliaa the divisor, "We must tLerefore 'Vo 

increase the quotient figure. 

89. For every figure of the dividend brought 
down, a figure must be placed in the quotient. To 
prevent mistakes, it is well to place a dot under 
each figure as it ia brought down. 

300. "When the divisor is not contained in the 
partial dividend, set in the quotient, and bring 
down the next figui-e of the divideiid. 

If several figures are bro.ught down before the 
divisor will go into the partial dividend, set a in 
the quotient for each. 

WliBtsre tho numlicre formed each tiino after a fl^ra ia l>i-nu?lit aowa 
ealledI-98. In wliataie we liable tomakerolalakeal Wlien mny we know 
that the quotient %ure Is 100 grent! Whoii, that it ia 100 sranllt Qivo 
examplcB.— 99. To ^irevonl mistafcea in bringing iloivn tiic Bgurifl, what is 
reoommended!— 109. When the divisor la not contained in the parlial divi- 
dend, whiit Einat bo done 1 
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-Divide 172602 by 86. 

86)172002(2007 Here our first remaiiider is 

372 Bi ifc down C bb iQ 6 t mts let 

~f.f.t^ in the quotient and lii ^ down 

^.r,n tli9 nest fiaure 8G m 61 times 

— — s t anotlier in tlie quotient nnd 

bring down a, tin, ne't fig e 86 m Gn2 1 I mes Se 7 

in the quotient; miltipiy and aubtract AnswLr 2}0*' 



Prove each esutnple. In the first nine, if your work is 



right, the I'emainder will ci 



1. Divide 6765 by 133. 

!. Divide 80157 by 346. 

!. Divide 840T5 by 234. 

k Divide 159750 by 425. 

i. Divide 239459 by 576. 

). Divide 39298 by 80!. 

r. Divide 466381 by 936. 

!, Divide 854080 by 1087. 

I. Divide 3054436 by 3953. 

I. Divide 24280296 by 9684, 

I. Divide 1531808704 by 234. 

. Divide 5763447 by 678509. 

1. Divide 24280830966 by 604. 

i. Divide 48433768038 by 807009. 

t. Divide 33687013 by 310781. 

i. Divide 78304820 by 8679548. 

i. Divide 86132610 by 8603. 

'. Divide 1651877834 by 6503456. 

). Divide 7807085 by 945. 

I. Divide 484S708 by 808. 

I. Divide li)17183 by 9682. 



eqiial to tiie c[uotient. 

10. 350838-7-84. Ans. 7643. 

11. 70338-r-57. Am. 1234. 
13. 539903-7-33. Ji 
13. 470112-H854. Ans. 



14. 16199569- 

15. 14003794- 



■1848. Sem.. 1, 
6974. Sem. 2. 
2643. Eem. 5, 

17. 1238025-7-1536. Ilem. 9. 

18. 789783-^-10268. Sem. 0. 
Eem. 2507. 

Am. 6503456. 

Sem. 885375. 

Bern. 162. 



Sem. 8 
Eem. 10. 
Ans. 254, 
Sem. 440. 
Jiem. 708. 
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General Rule for Division. 

1. Set the divisor at the left of the dividend, with 
a line leiween. 

3. Take as many figv/eea at the left of the divi- 
dend as will contain the di/oisor, and find how 
many times U will go into them. 

3. If the divisor is 12 or less, set this first pM- 
tient figure under the figwre divided., or under the 
right-hand figure of those divided, ifmwe than one 
are taken. Divide each figwre of the dividend in 
turn, carrying what is over, and setting each quo- 
tient figure under the figure divided. 

4. ^the divisor iswer 12, set the first quotient 
figure at the right of the dividend. Multiply the 
divisor hy it, and subtract the product from thepar- 
tial dividend. 

5. Bring down the newt figure of the dividend. 
Find the neait quotient fi^gure, muUvply, cm,d sj(5- 
ira/it, as before. Go on thus, till all the figures of 
the dividend are brought down. 

6. If any partial dividendis too small to contain 
the divisor, set in the quotient, "bring down the 

''^gure, and go on as before. 



1. The greatest height reached by man in a haJloon is 
2802T feet. How many miles is this, allowing 6380 feet to 
the mile? Am. 4 miles, 1907 feet. 

S. The earth's circumference is about SEOOO milea. How 
many days would it take a person to ti';iverse it, going at the 
rate of 125 miles a day? 



sic 
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3. Jlow many barrelB of apples, at $3 a barrel, cam he 
Ijonglit for $2568! If one tree produces 8 barrels, liow many 
trees will it take to yield ttis qnantity? Ans. 107 trees, 

4. If a ship bound from K"ew Yoi-k to Oaaton sails 9225 
lailea, anil is YB days malting tlie voyage, how many miles a 
day does sbe a,verage! 

5. The earth's distance from the sire is about 03000000 
miles. It takes a sunbeam about 8 minutes to reach the 
earth; how many miles doesliglit traYelin a minute? 

Am. 11875000 miles, 

C. A flour ban-el holda 106 pounds of flour. How many 

barrels will it take to hold 400700 ponuds! Ans. 2075 bbl. 

7. If 47 miles of raili-oad cost $1815375, what is the cost 
per mile! Am. $38635. 

8. The product of two factora is 393328687. One of the 
factors is 46391 ; what is the other?* Ans. 8457. 

9. Twenty-sis times & certain number is 1580540. What 
is the number! Ans. 60790, 

10. In 1850 there were 2526 newspapere and perlodi- 
ciils ill the United States, of which 426409978 copies were 
printed yearly. T7hat was their average yearly circula- 
tion? Ans. Over 168808 copies. 

11. If 218669 bushels of rye are stored in equal lots iii 11 
warehouses, how much is there in each! Ans. 19879 bu. 

13. How long wUl 15000 pounds of flour last a gai'iison 
of 250 men, allowing them 760 pounds a day! A^is. 20 days. 

13. How many impressions can a prinljng press make ia 
one hour, if it makes 633240 impressions in one day of 24 
hours! Ana. 26386 impressions. 

• HoTB.— When s product ami ono of il8 facloi's ni^e givou, to find the 
other, diviilo the product hy the givsn faclui-. 

E»9 = 27 Tten 27-i-3 = 9 Or, S7.^0 = a 
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Kanghts at tlse rigEit of tbe dirisor. 

101. W/ien there are naughts at the ngkt of the 
divhor, cut them off^ and also as many figures a$ 
ike rujht of the dividend. 

Divide ilie remaining figv^res of the dividend hj 
those of iJie divisor. If there is a remainder, annex 
to it the figures cut off from the dividend for the 
true re^nainder; if not, tlie figures cut off are the 
true remainder. 

26^)639fl{20 47^0)237;^(6 Zm)^mt 



A-n.s. 20, 190 rem. Am. 5, 216 rem. Am. 63, I rem. 

102. Dividing a number by 1 does not diange its 
value. Hence, ia divide a nuTnher by 10, 100, 1000, 
dbo., simply cut off aa many figures at the right of 
the dividend as there a/re naughts in the divisor. 
The remaining fi^wes are the quotient; those cut 
off, the remainder. 

3500^10=350 8600-i-100=S5 3600-5-1000=3, 500 rem. 



1. Divide 186T40 by 10. 
3. Divide 729500 by 100. 
8. Divide 729500 by 1000. 
i. Divide 729500 by 10000. 
5. Divide 901109 by 1000. 



6. 29940034-8700. Sem. 8. 

7. 864009-i- 14000. Rem. 9. 
e. 1782000-1-0900. Rem. 0. 
9. 405349-^490. Kem. 119. 

10. 263579-1-610. Rem. 109. 
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11. About tliree million tons of iron, are pi-oduoed yearly 
in Great Britain, wliioli is twenty times as mucli as is pro- 
duced annually in Sweden. How mncli is produced in 
Sweden? Ans. 150000 tons. 

IS. A ship boniid from Boston to Anstralia, a voyage of 
loOOO miles, sails at the rate of 100 miles a day. How long 
is she on Uie passage! 

13, The product of two factors ia 238700. One of the 
factors is 770 ; what is the other! Ana. 310. 

14, A cotton crop of 26330 pounds was put tip in hales 
averaging 560 pounds each. How many bales did it make! 

15, Sonnd moves 1120 feet in a second. How long before 
we hear a cannon, fii-ed at a distance of 12320 feet! 



To find a sum. add. 
To find a difference, subtract. 
To find a product, multiply. 
To flad a qnotient, divide. 
1. Find the sum, then the difference, then the product, 
tlien the quotient, of 125 aud 875. 

a. A person who had 200 acres in one state, 1173 in an- 
other, and 127 in a third, divided iiis land equally among his 
wife and four sons. How much did each receive! 

Ftrf how mucli Jai.d ha had in all. Among hon aiany did he divide it! 

3. If a clock ticks 3600 times in 1 hour, how often will it 
tickin twodays of 24honrseach? Ana. 173S 00 times. 

4. How many times is 20 x 60 contained in 50x20! 

5. A bawel of flour contains 196 pounds. If a family of 
G pei'sons use 4 pounds of flour a day, how long will a barrel 
last them! Am. 49 days. 

6. Three men put in $650 each, and invest the whole in 
salt, at $2 a sack. How many sacks do they buy! Ans. 375, 



64 EXAMPLES IN ADDITION, 

7. A meroLant worth $48000, after losing $17B0 ia trade, 
invested the rest in. land, at $10 an acre. How many acres 
did he buy? Ans. 4135 acres. 

8. What is the difference between 16 -x 49 and 49 x 8 x 3 ? 

9. A lady who had eight cliildreii, lost two of them, 
AmoBg the survivors she divided her property; which con- 
sisted of 11200 cash, $31560 in stock, and $7S50 ia bonds. 
Whatwas the share of each? Ans. $5000. 

10. The sum of three mimhers is 37846. One of the num- 
bers is 11587; the second is 5M; what is the third? 

Finil the snm of the two given uumiJEre. Tlia third »!ii be lia diffor- 
Aiii, 15663. 

11. A man leaves his three sons $86000. To tlie first he 
leaves $14656; to the second, $9876; how mmh does he 
leave the third ? Ans. $11470. 

12. A soapboiler makes 5977 pounds of soap, of which 
667 pounds are soft soap, while the rest is in bars. He wishes 
to pack his bar soap in hoses holding 70 pounds each. How 
many boxes must he procure! Ans. 76 hoses. 

18. How much must I add to 40 times GO, in order to 
make 8000 ? 

How mnoti 3a 40 » W ! WTiat Is the dllTeroHce Tietween Ibis and 3000 ) 

14. A farmer wishes to buy some laud for $720. He lays 
np $9 a week for one year, or 53 weeks. How much does he 
still need? Ans. $353. 

15. A grocer, having 3 hoses of tea holding 80 pounds 
each, repacks it ia Hs-pound boses. How many hoses will 
iiflll? Ans. 40boscs. 

16. Two men go from the same point in opposite direc- 
tions, one 18 miles a day, the other 38. When they are 369 
miles apart, how many days have they travelled? 
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17. A company buikliug a railroad, pay $377286 for labor, 
and $147690 for other expenses. The road is 15 miles long ; 
■wliat is the cost per mile? Ana. $34996, 

18. A farmer has 917 sheep in one field; 189 in another; 
270 in a third ; and 379 in a fourth. If he divides them into 
three equal lots, how many will there he in each! Ans. 587. 

19. The Vice-Preaident'B salary is $8000 a year. If he 
spends $35 a day how muoh will he lay up daring his four 

ears' teim, allowing 3b5 days to the ye ii-! Am. $10100. 

20 Two men go liom the same pomt in the same direc- 
tion, one at the late ot 41 mile<" a day, and tlie other 34. 
When thty iro 493 miles ipart, how many days have thoy 
tiavelled? Ans. 29 days. 

21. I buy 29 horaes for $1885, and sell them at a profit of 
£290. How much do I get apiece? Ana. $75. 

23. A planter raises 25963 pounds of cotton, and buys up 
S5409 pounds more. If he packs the whole in hales of 458 
pounds, how many hales will he have? Am. 134 bales. 

23. Eoger Bacon, the inventor of spectacles, lived to the 
age of 78, and died 850 yeai-s before Sir Isaac Hewton was 
bom. If Newton was hora in 1642, what was the year of 
Eoger Bacon's hjrth! Ana. 1214. 

24. How many hogsheads holding 1295 pounds each will 
it tal:e to contain 76405 pounds of sugar ? Am. 59 hogsheads. 

25. IFive partnei-s maie $1500 by a speculation. One of 
Ihem ditides his share between his two daughters. "Wliat 
does each daughter get! Am. $150. 

26. Hnd the value of 637-1- 8465S67-487. -4^.8465517. 

27. Howmuohia986748-Hfi76r-H984S7? Jns, 1094947. 

28. Find the value of 64372159-8524384. Ana. 55847775. 

29. Find the product of 79, 86, and 54. Ans. 3fi6876. 

30. Divide 1824962163 hy 26837548. Am. 68, 8899 rem. 
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REACTIONS. 



FRACTIONS. 



C\ ^ 103. When a -whole 13 divided into 

ii^^llm *^*^ eq^ual parts, each of these parts is 
^i^Sff called one Half. 

"When a whole ig divided into three 
equal parts, one of these parte is called 
one Third ; two are two Thirds ; &c. 

"When a whole is divided into four 
equal parts, one of these parts ia called 
' one Fonrtli (or Quarter) ; two are called 
two Fourths; three, three Fourtlis ; &c. 

In the same way we get Fifths, Sixths, Sevenths, 
&c., by dividing a whole into ^e, six, ssven, &c., 
equal parts. The name ia taken from the number 
of equal parts into which the whole is divided, 

104, The value of the part varies according to 
the number of parts into which the whole is divided. 
The more parts it is divided into, the smaller they 
must be. 



Third , Third , 


Third 




Fonrth 1 Fourtli , Foiirtl] 


, , B..H 


t 


One half of a thing is greater than 01 
greater tlian one fourth. 


IB third; on 


e third 



1 are three, what Ib each Balled ? WTiataretwo oalled 
nal parts, -what is each caJiedl What ere three suci 
lowagetFLflhB,Slallii, SoTeLths, &o.! From what i 
4. AcoonaiDg to -what does thevalnB of the part vary 
1 half orono tbirJ >. One fourth or oho thiidJ 



..oogic 



HOW WBITTEir. 67 

105. These equal parts into wbieh a whole is 
divided, are called Fractions. 

Wa-iilfiiiag of FraclioMs. 

106. Learn how fractions are written. 
Mto thii-teentha t j 



One half 

One tliird 

One fourtli {quai-tei') 

Ooe tenth 

One two-hundredttL 

One tliousaadth 



Three twenty-seconds ij^ 
Twenty sixtj-firsta fj 

Wms three-himdi'edths gf „ 
Three thousandths ttmtj 
Six twelve-hnndrMlths tsVs 



107. A fraction, therefore, wlien written, consists 
of two nuinliera, one below the other, with a line 
between. 

The number below the line is called the Denomi- 
aator. It shows into how many equal jjarts the 
wliole is divided, and therefore gives name to these 
parts. 

The number above tlie line is called the Ifflumera- 
tor. It shows how many of the equal parts denoted 
by the Denominator are taken. 

The Numerator and the Denominator, taken to- 
gether, are called the Terms of the fraction. 

4 is a fi'action. 6 and 6 are its Terme. 6 is the Denomi- 
oator, and shows tliat the whole is divided into ah> equal 
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ilten ftaciioi 




Whatffltho 
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lioe 
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What 
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hennmbB 
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68 niAcnoNe. 

pai'ts, making ea<:b part one dxtJi. 5 is tlio N'umei'ator, and 
shows tl\atjive of these equal pai'ta are taken. 

In reading, name the numerator ^rst,— five sixths. Always 
pronounce & diatinotly, in naming the part denoted by the 
denominator, — sian:u. 



Eead these fractions. Then name the numerator and the 
denominator, and tell what each shows. 



Write the following fractions in figures ;- 



1. Seven sixteenths. 

3. Nine tenths. 

8. Two flve-honilredfchs. 

4. Eleven billiontlia. 
6. Eighty hundredths. 

6. Three millionths, 

7. One thonsandth. 



8. Five seventy-seconds. 

9. Twenty-one ninetieths. 

10. Sixty ten-thonsandths. 

11. Sixteen twelve-hundred- 
and-ninety-fi rsts. 

12. Five hnndred four-hun- 
dred -th o usandth s. 



lOS, A Fraction ia one or more of the equal parts 
into which a whole is divided; as, \, %. 

XC9, A Proper Fraction is one whose numerator 
is less than its denominator; as, |, 1%. 

110. An Improper Fraction is one whose numera- 
tor is equal to oi- greater than its denominator; 

111, A Mixed Ifnmber is one that consists of a 
whole nnmber and a fraction; as, 1^ {seven and 
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Fractional Paris &i Wbole I^nmbers. 

112. A fraction indicates division; Tlie fractional 
line is the line used in the sign of division -=-. TTie 
dividend is written in place of the dot ahove the 
line; the divisor, in place of the dot below it. 
Hence, 

To find i, divide by 2. 1 To find |, divide by i. 

To find i, divide by 3. | To find i, divide by 5. 

And generally, To find one of the eqiial pa/rts de- 
noted hy a denominator, divide hy the denoininaior. 



. How much ia 1 oM4? Of 8? OflSS Of 23 
. How much is J of 205 Of 45? Of 10! Of 50? 

a I of a:. Of se. of ob. of i4. of ss. 

. Find J of 81. Of 18. Of 63. Of 27. Of 64. 

J^ofSO? Of 20! Of 1003 OfT03 Of 30? 

rLofJS! Of48fOf24? Of 12? Of 84! 

J of 10? Of 80? Of 48? Of 34? Of 72? 
. Jj-ofaS? Of 663 Of 99? Of 33? OfC5? 
. 1. of 15? J of 54? I of 28! -,-Lof36? J of 36? 

J of 24! ^of48! ^ of 373 ^ of 18S ^L of H? 
..J of 803 J of 93 4 of 16? J of 24! ^ of 12! 

s-V of 50? y4s of 500! ,-jVb of 4000! ^V of 640? 

4 of 70! ioffi? J of 83? J of 15? ^ of 3? 

Jof42? ^trOfSO! tV of 77? JofSG? y^of963 

I. What aocB a fractiun Indicate } Witb -what doea the fraclional Una 
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113. To Jmd more ikam, one of the equal parts 
into which a whole is divided, ;^st find one in the 
way just shown; then mndtip^ this hy t/ie number 
of ptwts required. 

Examples, — 1. How miach is | of 40 ? 

One fifth of 40 is 8 ; aod three fifChs are 3 times 8, or 3i. 



■,24. 






3. A boy having aT cents earned { 
many cents did he earn S 

He earned | of 37 cents. One niatli of 2T cents it 
and four niniha are 4 times 3 cents, or 12 cents. 
12 cents. 






1. How much i3 f of 18f 

M? j\ of 108? } of 43! ■ 

3. How much ia tV ^f 2: 



4 of 313 tV of 103? Ti of 

J of 4? i of SB? ^ of 20f 

J5 ^tj, of 449 I of 72? § of 

Vof 66f y^of 50? f of 64? 

3. Howmunhis -rni, of 200! f of 3Y? | of 24? | of 
15! lofl8! -'^ofSl! T^jofGO? i-ofSS! -[-"jofTS? 

4. A man haying 48 cows sold | of them. How many did 
he sell? 

5. At 81 cents a pound, what will | of a pound of tea cost ? 

6. A boy having 20 cents gave away one tenth of them and 
spent two tenths. How many cents had ho left ! Ans. 14c. 



£XA 



1. Fiod y'i of 280. Jjw. 60. 
a, Find iJ of 441. Ans. 99. 

3. Find fjof 1610. .4ns. 1243. 

4. Find H of 4300. Jns. 3010. 



B. Find rJj of 8410. ^«s.348. 
6. Find tV of 8833. Ans. 128. 
T. Find jVV of 7400. ^ns. 375. 
8. Find rjjj of 6100000. 



le of the eciual jarLa 
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REDUCING TO HALVES, ETC. 71 

114. A fraction indicates division. Hence, in 
division, when there is a remainder, in stead of 
writing it aa such beside the quotient, it is usual to 
place it over the divisor in the form of a fraction. 

Ek AMPLE.— Find \ of 4S. T)45 

Answer, 6^- 6, and 3 rem. 

115. SEednclsjg "wlioie iigainiiea^ to Jialves, &c. 

2 halves make 1 wtole. I 5 fifths make 1 whole. 
8 thirds make 1 whole. 6 sixths make 1 wliole. 
4 fourths make 1 whole, | 7 sevenths make 1 whole. 

Hence, Toreduce to halves, muUdply hy 2. 
To red 
To reduce ti 
To reduce to fifths, mvltiply hy 5, »fec. 



1. How many thirds ia 2901 ? Ans. 6703 thirds ; or, ^^^-K 

2. If I cut 45 pies into halves, how many halves have I ! 

3. How many q^uarters of beef will 96 oxen make ? 

4. How many tenths of an inch in 72 inches f 

5. Eednee 497 to fiftieths. Reduce 876 to twelfths. 

6. A cent is one hundredth of a dollar. How many cents 
are therein $75! Am. 7500 cents. 

7. A mill is f^\f of a dollar. How many mills in $34 1 

8. Find one eleventh of 3S304618. Ans. 2300419^. 

9. rind one thonsandth of 19001. Ans. 19-,-J-i!- 
10. Find one sixty-eighth of 5375. Atw. 79/5. 

114. What does a ftaoUon Indtcatei Hence, in dlvlBion, howisit uaual 
rolhirda) ToSfUiB) To l-wemielLa ) 



SEeduction of Fractions. 

118. Reducing a fraction is changing its foriH 
without elianging its value. 

If we diyide a pie into 3 equal pwta, 
each part is called J. If we divide each 
r half into 2 equal 
parta, we get f our 
parts in all, and each is tlicrefore J o 
the whole. 

Kow two of these fourths are made from one half, and 
are therefore equal to one half. |, therefore, may be writtea 
^^ — or, as it is generally expressed, reduced to i. 

BeetSmcSioia to E-o^vesS "EiamBS. 

117. "We have just seen that } = 4- ^"w what operation 
performed on J gives J? Diyiding both nu- a ^s __ i 
merator and denominator hy 2. '4 -r-s ■ ■ ~2 

"We have jnst Been that j = f . Kow what operation per- 
formed on ^ gives f? Multiplying both nu- j „j ^ 

merator and denominator hy 3. ^' " ' ^ 

I7ie 'value of a fraction, therefore, is not changed 
hy dividing or imiUiplying both numerator and 
denominator iy the adme number. 

116. A fraction is eaid to be m its lowest ierma 
when its numerator and denominator arc as Bmall 
aa they can lie made without changing the value of 
the fraction. I is in its lowest terms ; f is not. 

118. WbBtlsmeantbjr Heduclngaftnetioii! ToHintmay ; bereducecl) 
How do you know Umt I and \ are equal! -117. "What operation performed 
onJgiTeBH WhatopfraHonperformcaonSgiveH* Bywhal, tbeii,i9 the 
value of n fraction not changed ?-i;s. When la a fraction in its lowest terms t 
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EEDUOINO TO LOWEST TERMS. 

Example. — Eednee g-J to its low^est terms. 

Divide both terms bylO,wliicfi will make 
them lower, while it will not change tlie 
value of the fraction. 

Looking at the resulting fraction J , we see 
can he divided hy 3, which will make them 
lower without changing its value. Dividing, 



As we can find no number greater than 1 that will exactly 
divide the terms of this fraction, we know that it is in its 
lowest terras. Answer, |. 

One division may reduce a fraction to its lowest terms, or 
^Dveral may he needed. 

119, KuLE. — To reduce a fraction to its lowest 
terms, divide its ntimeraior and denominator 5y any 
numher greater than 1 tJiM is exactly contained in 
both. I)ivide the result in tlte same way, repeating 
the process till no numher greater than 1 is exactly 
contained in loth. 



E educe the following fr 

1. I- tV ih 1 

2. Eedace f |. 

3. Eeduce y. 

4. Eeduce H- 

5. Eeduce i^,,',,. 

6. Eeduce ^'',5. 

7. Reduce y;"!- 



■actions to their lowest terms ; — 



A. \h r%- 


ih H 


9. Eeduoe .-"J, 


Am. 


10. Eeduce //a 


Am. 


11. Eeduce |f| 


Am. 


12. Eeduce j^»s 


Ans. 


13. Eeduca ^*i 


Am, 


14. Eednoe il 


Ans. 


15. Eeduce 1J= 


Am. 



I rule for reducing a& 



SlciiiwciBiis Sill proper FE-actSoms. 

180. An Improper ^Fraction is one whoae numer- 
ator is equal to or greater than its denominator. 

121. An imprsper fraction may be reduced to a 
wliole or mixed uumber. 

ExAMPiEs. — 1. Reduce V' to a whole number. 

9 ninths make 1 whole; hence in 18 ninths tliere are as 
many wholes as 9 ninths are contained times in 18 aintlis, or 
S. Answer, 2. 

2. Eedaco %°- to a mixed number. 

9 ninths make 1 whole ; hence in 20 ninths there are as 
many wholes as 9 ninths ai-o contained times in 30 ninths, or 
2|. Answer, 3|. 

In both these examples, it will be seen, tiie numerator is 
divided by the denominator. Hence the rale. 

122. Hole. — To reduce an improper fraction to 
a whole or mixed number, divide the numerator ly 
the denominaior. 

Wiien the numerator is equal to tlie denominator, the 
value of the fraction is 1. 3 = i. 

When the aumerator is greater than the denominator, the 
value of the fraction is greater than 1. % = IJ. 

"When, on dividing, a remainder occurs, it must be placed 
over the denomimitor in the fonn of a fraction. Tlie aoswer 
is then a mixed number, as in Example 3. 

The fraction thus formed, if not already in its lowest 
terms, must be reduced. 
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EEDUCING IMFKOPEK FKAOTlOi-S. 

EsA-MPLE. — Eeduce JJ to a whuie oi- mised number 
Divide the numerator 20)40(1 q,. 



by tlie donomiDato:-. 


26 


1^^ 


14 
Eediice ij to its lowest terms. 




■)iS = A- ^««^ lA 




EXAMPLES POIi THE StATl!. 




Eedace these fracUona to whole or mixed numbers :— 


1. f- -y- H- -v-- h if -V-- i- 




3. Eeduoe |. Ans. IJ. 


8. Reduce W-. 


^»s. IItV 


8. Reduce ^^. Am. 3|. 


9. Eeduce "jS?. 


:dns. 25/5. 


4. Eeduce ^f. Ans. 1j%. 


10. Eeduc* -VjS. 


Am. 20f J. 


5. Eeduoe W- ^'"- ^e- 


11. Eeduce -Vja. 


.4n». ST/j. 


6. Eeduoe ^°-. Ans. 9j\. 


13. Eeduce ^^. 


Am. 86§. 


7. Reduce £J5. Ans. 00. 


13. Eeduce W-- 


^Ji». 87. 



Fra<tl8»iBs. 

123. A mixed number may bo reduced to an 
improper fraction. 

Reduce 12} to an improper fraction. 12i 
la 1 there are 4 fourths ; and iu 13, twelve 4 
times 4 fourths, or 48 fourths. 48 fourths 43 _|_ -| ~- 4.Q 
and 1 foiii-th make 49 fourths. Ans. -■ 

Hence the following rule ; — 

124. Rule. — To reduce a mixed number to a 
improper fraction, multiply ifta whole nwnher I 
the denominator of the fraction, add in the m 
merator', and set the result over the denominator. 
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i O FRACTIONS, 

125. Wc have seen, in § 115, how to I'ediice a wItoU mtm- 
ler to an improper fraction. Tlie process is the same jia ttat 
jnst ehown, escept tiiat there is no numeratoi' to be added in. 

A whole number may also be reduced to a fractional form 
by giving it 1 for a denominator. 3 = J 7 = |. 



1. Eeduce 8J to en improper fi'action. Ans. Y-. 

2. Eeduce i/y. 6. Eeduce 137^. 
8. Reduce 20j. 7, Eeduce 29V'e. 
4. Reduce OO^. 8. Eeduce 4721,. 
6. Eeduce 25J. 9. Eeduce 15^. 

10. Eeduce 30 to a fractional form. Ans. ■\"-. 

11. Eeduce 15 to cinetietha. Ans. ^%^~. 

12. How many quarters in 52 yards! 

13. How many twelfths in 43j-''3 3 In 5,%! 

14. How many nineteenths in 4S! In 8j"g-S 

15. Eeduce 100^^ to an improper fraction. 

16. Keduce 993^'^ to an improper fraction. 

17. Eeduce (,¥)if to an improper fraction. 

KedMiclms lo a ComiHfflia l>en«5isHnatop. 

126. Fractions are said to have a common de- 
nominatOTj wlien their denominatoi's are the same. 
} and f haye a common denominator. 

127. Fractions whose denominators are different 
may be reduced to others having a common de- 
nominator. 



:— 127. IVIiPtmoybe done -with rracllona-v 



COMJION DESOMmATOE. 



Example. — Eedueo |, i, and 4, to fractione that 
have a common denominator. 



The thi-ee denominators ai 
product of three factors is the 
are taken. Hence, if ire mul- 
tiply each denominator by the 
other two, we shall get the 
same immber, and this will bo 
the .common denominator. 



-, and T. Now, the 
a whateyer order they 



7 X e X 4 == 140 ) 



But the value of the fractiona 
must not be changed. "We must, 
therefore, multiply each numera- 
' tor by the same multipliers as ita 
denominator. Hence the follow- 
iLg rule : — 

128. EuLB, — To reduce fracUona to others hailing 
a common denominator, tmHtiply loth terms of each 
fraction hy all the denominators except its own. 

129. "Whole niimbere must first be redaced to a fractional 
form, and miscd numbers to improper fractions. 



Eednoe the following fi-actions to equivalent ones having 



a common denominator :— 






1. Eeduce | and J'j. 




An>- II, H. 


a, Eeduce i |, and J. 




Ans. U, 18, ^' 


3, Reduce A, ?, and %. 




^^- u% IIS. m- 


4. Eednoe 4, i, and \\. 




Am. Jfi, A^, m. 


5. Eeduca 3, y'j, and |, 




Am. JfS, ^h, tYj- 


6. Eeduce Vtr, ^, and 6. 




Atis. ij, w, W. 


With the given esample shown 


w fvaotio 


ns may bo reduced lo oUiore 








Kdu^jr''^"^'"'''""''^'"'^'*^ '^ 


^Latm 


uet mised OT»l.ei'= first be 
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7s FEAOTTOHS. 




f. Eednce I -I, I and -S 


to frnctiona taving a CO 


nmon 


denominator. 


^". m, .¥., H! 


f». 


8. Reduce i 1, j\, f 


^••- ,'*, tss, « 


t¥,- 


9. Eednce J^, §, IJ. 


J»>- », ifS 


IH- 


10. Eedooe ^J and ff. 


An,. HI 


in- 


11. Eednce ^, ?, I 5. 


Jm. ij, It, H 


•it. 


12. Reduce j\, 2|, J, f 


-!»•■ ffl, ISI, }SJ 


tii 


18. Reduce ^, ^, and f. 


Am. M,, IS! 


Hi- 


14. Rednoe ^\ and ^V 


A.. JS 


HI 



15. Eodnco 3], \, and 2J. -ins. ^if, j'V, |g. 

Addiiion off FractaosBS. 

130. Halves and Iialvea, thirda and thirds, &a, 
can be added, just as we add pears and pears, 
dollars and dollara. 

ExAMPij;, — "What 13 the sum 
and 4 halyes ? Answer, 9 halves. 

Here the denominators avo thi 
the nnmerators, and place the s 
soniinatoT. 



1. Add -fj, ^Vi ^°d tV 

2. Add if, 4, and f 

3. Add ^5, ^ and /j. 

4. Add J, I, and Y- 



5, Add ^j, ^''j, and ^^j 

6. Add J, f, ^, and | 

7. Add T%, ^5, and y', 

8, Add ^, ^, ^, and | 



13L Halvea and thirds, halves and fourths, &c., 
can not be tlina direcUy added, any more than we 
can add pears and dollars, Tliey arc things of 
different kinds. 
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ADDITION OF PKACTIONS, 7!? 

Example.— "What is tli© sum of 6 thirds and 3 halves? 

Tbo parts being of different Talne, we can not put them 
together, and say they make 8 halves or 8 thirds. But, if we 
reduce them to parts of the same kind or value, we can then 
add them. 

By reducing to a commoa de- |. = -L"- 

nominator, we find that 5 thirds are n _ n 

equal to 10 aisths, and 3 halves to 9 ,_„ i 1 ~ ui 
sixths. 10 sisths and 9 sixths make " ' o"] ^ 

19 sixths, -y- heicg an improper ~"" ^ 

fi'action, we reduce it to Z^. Answer, 3J. 

132. Rule. — 1. To add fractions, when they have 
a eomnwn denominator, add their nuTneratorSf and 
place the sum over the common denominator. 

When they have not a common dmtominator, re- 
duce them to fractions that have, and then proceed 
as above. 

If the resulting fraction is not in its lowest terms, 
reduce it. If it is an improper fraction, reduce it 
to a whole or mixed number. 

2. To add mi^ed nwmh&rs, or fractions andwh<^ 
numbers together, find the sutn of the fractions sepor 
rately, and add it to the sum of the whole numbers. 

EsAMPLB. — Add together |, 4^, f, and 5. 
Add the fractions: i + a + I = ^lo- 

Add the whole numbers ; 4 -f 5 = 0. 
Add these two suras: i^"" 



■ Sliow how wo aiia ; and |.- 
Give tlic rule for arttling misnd m 
Afply tila biftui- rule in tilt gireu 



1. Find the sum of J- and s 




Atis. l^V 


3. rind the sum a 1 




Ana, 51 . 


3, rind the & m of j and 




Am. in- 


4. Add tosethe 1 and ^ 




Ana. 2i^. 


B. Add to^ ther „ and " 




Am. 211;. 


0. Add t ^ether 5 ^ and ^ 




Ana. m- 


7. Add together ^ 10 and 8 




Am. 18|H. 


S. Add toother 7 j 4 aal J 




Am. 12|§. 


9. Add togethe 3 i = and 1 




Am. 9^. 


10. Add together s j and S 




Am. iU. 


11. A hack nan eaina Vf e day ^^ 


the nest, $4 the 


nest, and $5 the nest How i ch does he 


earn ia all four 


days! 




Am. $15. 


12. How much laud is there in 8 


fields 


contaiamg 14f, 


7tV, and 23^ acres? 




Am. 45 acres. 



13. If I buy $3 J worth of paper, and $8^ worth of books, 
and give the storekeeper a ten-dollar hill, how much change 
wan receive? Ans. $1. 

14. Three men, hujing a meadow, put ia respectively 
$30j-'j, $25/[[, and $19rV. What does the meadow eostS 

15. A five-pouad jar contains 8J pounds of ,hread and 2J 
pouijds of oflke ; what does tlie whole weigh ? 

16. A peddler waits 8J miles one day, SJ the nest, 10^ 
the nest, and 12 the nest ; how far does he walk in all? 

17. How many penks of peaches in four haskets, contain- 
ing respectively 2J, S J, 2|, and BJ- pecks ? 

18. IE BJ gallons of brandy are mixed with Ij-j gallons of 
water, how many gallons are there of themistaref 

19. A lady hires a gardener for 16 cents an hour. How 
much mnst she pay him, if he works 6^ hours the first day, 
7j the second, and 5J tho third? Am. 300 cents. 



:. COOglf 



OP rHACTIONB. 



§nbtri).<cliogi of Frfictions. 

133. The same principle applies in subtracting, 
as ia adding, fractions. Before subtracting, tlie 
parts must he made of the same kind or value, if 
they are not already so ; that is, the denominators 
muBt be made the same. 

ExAuptEs.— 1. From 6 halves take 4 lialves. ^ 4 _ i 

Answer, 1 half. ^ ^ ^ 

3. From 6 thirds take 3 liaJvea. 

Thirds and halves being parts of dif- i =: -'-'- 

ferent Talue, we must reduce them to 3 _, g 

parts of the same valne. Eeducing to a jj' _ » — 1 

common denominator, we find that S thirds " " i "^ 

ai'e eijual to 10 aixthsj and .3 halves to 9 ■^"*' 0" 
sixths. 9 sisths from 10 sixths leave 1 sixth. Answer, J. 

134. EuLE. — 1. To subtract one fraction from 
cmother, when, tJiey have a common denominator, 
take the nwmerator of Hie mAirahend, from, that of 
the mmuend, omA place the remainder over the com- 
mon denominator. 

When they ?iam not a common denominator^ re- 
dmce them to fractions that ha/ve, and then proceed 
as above. 

Red'uce ike residting fraction to ita lowest terms, 
or to a whole or mixed number, as m,ay he necessary. 

2. Whole and mixed nvmiheTS may le reduced to 
improper fractions, before subtracting. 

lis. Whiit prlnoiula oppllesln soMrooting itBotionsJ ni^ialrate tbia, 
■with tbe exampLeB gLvaii,— 1S4. Rsdte Ihe riila. What may bo done" witb 
n-bole Slid mixed immberB, before subCraeting ? 
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FE ACTIONS. 



1. From 4 take ■^. | 4. From Jf take ,%, 

2. Fi-om 75 take -f^. C. Fiom yVs take yj^. 
8. Take ^ from ^J. j 6. Tciko |^ from 5^ 

7. Subtract | from ^g, ^n«. ^'j-. 

8. From -^ subtract J. Am. ^V. 

3. Subtract ^j from |. ^»s. IjV- 

10. From -^^ subtract -'/. -4hs- o. 

11. Tate t), from f. 1 14. From ^ take ■]-. 
13. Take yjj from ?. 15. From -V- take f. 
13. Take -fV from ^. I 19. From Y t^ke y'V. 

17. From 1 subtraet f. ^ns. ^. 
[Reduce 1 to thirds ; then proceed as before.] 

18. From 1 take ^J. From 1 take j"g. 

19. From 4 subtract f. -4ns. 8f. 
[Take I of tbe 4 units, and reduce it 4 = S^ Ifin. 
to tbirda Then, lubtraot the frao- . _| Sub. 
tim 5 from g le ives ^. Ans. 3^. 3^ Rem.] 

20. Fiom 5 subtratt ^ [5 = 4^] Ans. ^. 

21. From 17 subtract ,'i Am. 16y\. 

22. Take -J, fiom 3 Take ,^ from 3. Take f fi'on^ 3. 

23. Subtiait ^ fiom 5J -4ns. 5^%. 
[Take J from ^, and annex the result to 5.] 

34. Subtract \ from'3|. From 3|. Take % from 6J. 

25. Subfraot | from 6|. Am. Gti. 

26. Subtract SJ from 4J. ..iijs. lf|. 
[j is greater than \. Hence reduce both mixed num- 
bers to improper fractions. The sum then becomes, 
Subtract -'j'- from -Y- N"ow proceed as before.] 

37. Subtract l-fS, from Sy'j. Ans. 1^. 

38. Subtract 20J from 24}. Ans. %%. 

39. Subtract yV„ from 13. Am. 11^%^. 
30. Subtract % from If. Jms. J. 
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MULTIPLICATION OF 

81. Subtract IJ from 9^, Ans, f-i%. 

83, A grocer, having mised 14J pounds of tea witli 26| 
pounds of a different kind, sold all the mixture but 11 pounds. 
How much did he sell? 

3S. If a person owning two fai-ma, one of TOJ acres, and 
the other of 1^0^% acres, sella QO-^^ aores, how much land has 
hereioaining? Atm. lOOJ acres. 

8t How much paper has a printer left, if he had on hand 
SV^ reams, and has used TJ reams for one job, and CJ reams 
foranofliBr! Ans. IS^j reams. 

MuItiplicatioDi of Fractions. 

Fkactiok X "Whole Numbee. 

136. To multiply any number of equal parts by 
2, we may either take twice as many such parts, or 
make each part twice as great. That is, we may 
double the number of parts, or doable their sise. 

Example. — Multiply | by 3. 

Double the ^«m6er of parts. Twice J is J. 

Or, double the me of the parts. A half is twice as great 
as a fourth. Hence, twice J is ^. 

J may be reduced to ^. The two answera agree, 

Now, in. the first case, we multiplied the numerator by 2. 
In the second ease, we divided the denominator by 2. The 
latter mode is better, becatise it brings the fraction at once ia 
its lowest terms. Hence the rale, 

136. EuLB. — To tn-tdtipk/ afraotwn by a whole 
nurr^er, divide its denominatof hy the whole nuin- 
her, if this can he done without a remmnder^ if 
JWJ^ multiply its hij/merator. 
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m. To maltiply » 


ny num 


bar of equiJ parts by 2, wli 


maslraw thsac two r 


aethoAs, 


, in multiplying J by 2. -R 


bettort— 13a. Give the 


rulafor 


mnldplying a traction by a V 



Examples. — I. Multiply fi^ hy 4. 

16 can be divided by 4, Divide it. Answer, J-, 
2. Multiply ^, by 4. 

17 can not be divided by 4 without a remainder. 
Multiply the numerator. Answer, \^, 



137. rind tlie value of tlie following :- 




1. f X 7. 


Ana. 4f. 


7. t'a >^ 11, 


(Iks. IJy 


2. 1 X 2. 


Ans. Ij. 


8. 5\ >^ *. 


^».. ^ 


3. Ti X 4. 


Ans. 21 


9. T^, X IS. 


,i«s. 1. 


4. ^?s X 5. 


Ans. |. 


10. j\\ X 13. 


^«*. 1,^, 


5, j\ X G. 




11. M X 8. 




6. j'j X G. 




13. tVb X 10. 





Mixed iNtrMBEK x "Whole Ncmeee, 
138. EuLE, — To Tmiltvply a mhed ivumler hy a 
whole number, multiply '^ fraetional part and the 
whole part of the mixed number 



- U 



Example. — Multiply SOj?^ by S. 
Multiply the fraction : /^ x 6 = 



Multiply the whole part : 20 x 5 

Add the products: lOIi Am. 

1. What will 10 clocks cost, at $5J each? Aiu. $53. 

2. There are 5| yards in a. rod; how many yards are 
there in 40 rode? Ans. 230 yards. 

8. If 13 aorea of land produce, on an average, 8BJ bushels 
of wheat each, what is the yield of the whole? 

4, A locomotive is moving at the rate of 25} miles ,111 
hour; how far will it go in 3 hours? Ans. 77| miles. 

6. "What will 16 chairs cost, at $3| apiece? 



loformulUplyins 






MIJLTIPLIOATION < 



Whole KiiMBEE x rKACTios. 

139. Multiplying a number hy a fraction is sim- 
ply tating such a part of it as is denoted by the 
fraction. 

Multiplying a number by I is taking J of it, or dividing 
it by B, fls siiown ia § 113. Multiplying by f ia tatiag } 
twice, or dividing by tba denominator 3, and multipljiug by 
tbe numerator 2, as sliown in § 113. 

In Euob cases, it ia best to multiply first, aa there may be 
a remainder on dividing. Hence the rule. 

140. EuLE. — To multiply a whole iiumber iy a 
fraction, w.'tMiply it hy the numerator, of the frac- 
tion, am.d divide hy the denominator. 

EsAMPLB.— Multiply 140 by |. 140 

Multiply 140 by tbe nnmerator 3, and 

divide the product by tbe denominator 3, 82380 

Answer, 03J. 93J Am. 

1. Multiply 160 by f. ] 4. 6713x4. Ans. 4080?. 

2. Multiply 199 by J. 5. 8296 x J. Ans. 64521- 
8, Multiply 200 by J, | 6. 2644x||. Ana. 2403^^. 
v. A farmer owning 467 acres of laud, sells J of it; bow 

many acres does be sell? Ans. 850J acres, 

8. How many pounds ia |J of a tou of coal, a ton being 
3000 pounds? Am. 1466 f pounds, 

9. How many pounds in | of a barrel of flour, tbere being 
196 pounds in a barrel? 

10. If a bogahead holds 63 gallons, and -f^ of its contents 
has leaked out, how muob remains? Ans. 67 gallons. 

1S9, To wliat ia multiplring a number by a fVaotiou cquiTBlcnt! To 
what, for ioelance, is multiplyliig by j eqnivsleut) By f !— 140. Give tlie 
mle for lUulHpljing a whole number by a fraotioE. 
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"Whole Kumeee x Mixed Number, 
141. EuLE. — To multiply a whole numher hy a 
mixed numlc'r, multiply it first by the fractional 
part of the mixed numier, then hy the whole part, 
and add the products. 



ExAMrLE.— Multiply 817 by Gf . 


G^ 


Multiply 317 by f : 


211^ 


Multiply 317 by 6: 


1903 


Add the pvoduots : 


3113^ Ans 


1. Multiply 2i68 by 75. 


Alls. 18473 J 


2. Multiply 6698 by 6^. 


Ans. 37e00-| 


3. Multiply 1375 by 39 Jj. 


Ana. 50065 


4. Multiply 6416 by SB,'',. 


Ans. 461172§ 


e. Multiply 8570 by 73i. 


Ans. mio2i 


6. Multiply fl087 by SO!f. 


Ans. 1B0O00I5 


7. Multiply 3039 by 63/5. 


Ans. 164G83 


8. Multiply, 4471 by i9j\. 


Ans. 330920 


9. Multiply 6381 by 56|. 


Ans. 860173 



I"kaction X Fraction. 

142. Multiplying by a fraction, we have seen, is 
equivalent to taking such a part as is denoted by 
tlie fraction. Multiplying I by J- is equivalent to 
taking y of 5. 

143. A fraction of a fraction, such as -} of ^-, is 
called a Camnonnd Praction, 

The same process is used in multiplying fractions 
and in reducing compound fractions to simple ones. 



what two operiiUous ii 
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MULTIPLICATION OF FEACTIONS. 87 

144. Multiply i by |. 

Tkese fractions indicate division The numerators are 

1 ds T d mm Multiply 

m g fid al nd, and the 



3 Mnl d to li Ana. ^^ 

M and h Ans. j-f; 

e P 9 m ac Ans. ■^*, 

145 — V" n me number ap- 

pears as a numerator ami a denominator, draw a 
lino through it, and omit it in multiplying. This 
is called Cancelling. 

Ex. — Kcduco 5 of 4 ''f § of g to a simple fraction. 

Cancel H ^nd 3 6 aud B. Then multiply the remaiuing 
numerator'* and Jenominatora. Observe that 9 and 9 are not 
cancelled, because they are hoth denominators. 

1 Multiply f by ^. Arw. f 

3 Multiply i, J and J together. Aiis. 4- 
8 Multiply 3, i\, -V-, and f together. Ans. f. 

4 Rednce g of | of r"g to a simple fraction. Ana. Jf. 

5 Eeduca J of ,', of ? to a simple fraction. Ans. ||. 
C Ei_dae6 ^ of | of y-- to a simple fraction. 

T Reduce V of § of J of J to a simple fraction. 





m Inn 


lllllpljl 


eitijl. 


how 


hqww 


pro=e 


il, and w 


y.-145 


meu 




"mail 


"mi:^ 


TdT Gh 


an" 


.'I^pl 


aiid^i 


eiiumlQii 


or, wha 


do we 
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148. Equal factors in a nuinerator and a denomi- 
nator may also be cancelled. 

Ex.— Eoduco f of ? of 35 to a eimplo fraction, 
Tliraw tlie whole nnmber B5 ioto a fractional form. 



Uf S of ? : 



) fl st denominator 

( ideby7)in tlie 

Then multiply 



Ans. U- 



147 C n I! ^ <3 d „ _ ^ „ 1 _ 1 
When, tlierefore, a numerator i ^ — i — 
or denominator disappears hy canceling, 1 {not 0) 
is left in its place. 

148. Cancelling ia dividing. Hence, by cancelling before 
we multiply, we save tlie trouble of dividing after we multi- 
ply, to reduce tbe result to its lowest terms, 

149. General Eule.-— 1. To multiply one fraa- 
tion by anoi/i&fy or to reduce a compound fraction, 
first cancel factors common to any nv/meratOT and 
denominator' then multiply the numeraiors to- 
gether for a new nwmerator, amd the denominators 
for a new denominator. 

1*6. Id what other wnymaj- we oflDoel? Givcan esaniiilG.— 147. Whon 
we csncel, what oiieration do we perform t "When a nnmei'atnr ordeiioml- 
nator diasppears by canoelllng, ■what (b kft!— 148, What troiiblo do wo 
«sold, by oanoelling before ivemuraplyf—Ite. Give iha general tulo foe the 
miiltlplIOBtloii of fi-actiona. 
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r OF FiiAcrnoNs. 



3. Whole numbers ocoitT^ing in a compound frac- 
tion, mvM first he redticed to a fractional form, and 
mixed numbers to im^proper fractions. 



1. Multiply together j\, -?-, 14, and f-J. Am. Sj\. 

2. Multiply together |, |, J, and 15. Ans. I. 

3. Multiply together f, ^Vi h ^^'^ \' ■^''*' tib- 

4. Und tiie product of i, ^, aad S^^. Ans. 5^. 

5. Find the product of ^, y\, '^^\ and j-V- .d»M. f^. , 

6. Eeduce ? of ^ of ^ of If. Ans. IJ. 

7. Eeduce ^ of J- of ^ of J. jlns. j-sn- 

8. Eeduce ^ of 4 of | of 9. Am. IJ. 

9. Eeduce j^j of | of J of 4]. Am. ||. 
10. Eeduce f of J of \\ of 12. ^ns. 1^. 

Mixed Wujibee x Mixed ITumbee. 

150. Kltle. — To midii/ply two or Tnore mixed 
numbers together., reduce them to improper fraetioTis, 
and proceed as in midtiplication <f fractions. 

EsAMPLE. — Multiply 45, 5yV, and IJ together. 

Kednoe the mised numbers to improper fi'actions. Then, 
oanceiliag, we get -'5'-, or 851. 

a X S X ' = 2- = 35J ^™. 
? W s 3 

Find tile value of the following : — 



l,2»}xSi. 


Jjm. 03J. 


4. 8;x4|xli. 


Jns. 17|. 


a. nxii. 


Ans. 18J. 


s. iiixijxV, 


■. ^M. 24T?i-. 


8. lun- 


An,. 18(. 


6. 2;x85x5|. 


Ans. 44Ji. 
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I. A merchant owning f of a ship, sold ,\ of liia slwiPe, 
"What part of the sliip did he sell! Ans. fi. 

3. What will lol yards of Telvet cost, at 4| dollars a 
yard! Ans. gGT^-J. 

3. A person having 4235 acres of land, left 3 of it to his 
son. What was the son's stove? Ans. 2M acres. 

4. A farmer has three wheat fields, of 4J acres each. 
Their average yield is 33J hushels to the acre. What is the 
yield of the whole 1 Ana. 425| hu. 

5. Geaeral Putnam lived to be 73 years old. Pati'lck 
Henry attained 1 of that age ; how old was he at the time of 
his death ! 

6. How much flour must be laid in for a gai-i ison of So5 
men, to allow each man 56iJ pounds? 

7. The British House of Commons contains G34 members. 
11? of this number are from England and Wales; how many 
does that make? Ans. 49S members, 

8. How many yards are there in a bale of linen, contain- 
ing 56 pieces, if there are 25| yards in each piece S 

9. If a clock ticks sixty times in a minute, how many 
tunes will it tick in 10| hours, there being sixty mimites ia 
an hour? Ans. E6160 times. 

10. If 680 persons subscribe for a work in three volumes, 
costing half a guinea a volume, what is the whole amount 
of the subscription S 

II. A owns 5 of a factory. He sells half his share to B, 
who ill turn sells | of hia share to C. "What part of the fac- 
tory belongs to ? Ana. f'j. 

13. What will be tlie cost of three boxes of oranges, allow- 
ing 96 oranges to the bos, at Ij cenis apiece? 

13. Multiply 5^', 5^, and jV together. Ans. 1^. 



DIVISION OF FKACnONS. HI 

Bivislon of Fractions' 

Feactioh- -i- Whole Number. 

161. To divide any number of equal parts by 3, 
we may cither take half as many such parts, or 
make each part half as great. 

Ex iMPi-E.— Divide ^ by 2. 

Tako half the nnmber of parts. Half of § is |. 

Or, make each part half as f,roat. A tentli is half as great 
as 3 fifth. Hence halt of 4 is ,^5. 

j\ can be reduced to 5 The two answers agree. 

Now, in the first case we divided the numerator by 3, 
In the second case we multiplied the denominator hy 2, 
The former mode is better because it brings the fraction at 
once in its lowest tei-ms. Hence the following role. 

153. EiiLE. — 1. To divide a fraotion l>y a wfiole 
number, divide its nuTnerator hy the whc^e nvmb&r, 
if this can. he done without a remainder; if not, 



2. To divide a mixed number hy a whole mtwher, 
reduce the mixed number to an improper fraction ; 
then proceed as above. 

EsMTPLES. — 1. Divide y^ by 6. 

If the numerator B contained 6 exactly, we should divide 
it by 6. As it does not, wo multiply , , 

the denominator. ti^ « a — a 

S. Divida 3*- by 6. 

Reduce 3^ to an improper frac- , ^^^ 1 a 

tion, V- Aa the numerator 18 con- "^~' ~ ^ ^"^■ 
tains exactly, divide it by 6. 



lefordivliUngafi-aoi 



.vGoogIc 



153. Find tlie valuo of tlis following ;- 



3. II J -f- 11. 

4. 7^ -;- 10. 

5. Sf -f- 4. 

6. 3J -^ e. 

7. 5J -T- ir. 



8. 


^- 


10. 


-,^- 


11 


U^ 


13 


21-^ 


13. 


5i-T- 


14 


e? -*- 



Fraction -f- Fkaction. 

154. Divide | by 4, 

That is, find how many times f is contained in |. ^ is 
oontftinad in, I, 7 times. Hence, in ^ it is contained ? of 7 
times, or y- times. 

But f is twice aa great ns ^, and henca is contained only 
lialf as many times. ^ of ^5'- is fj-. Ansi^er, f^J, or 3|-'jr. 

Now, what have we done to the diyjdend -}, to produce 
f J f We have multiplied its numerator hy the denominator 
of the divisor §, and multiplied its denominator hy the nume- 
rator of the divisor. Or, in other words, 
we have inverted tbo divisor, aiid then mul- 5 X f = ju 
tiplied the fractions. Hence the rule. 

155. EuLE. — 1. To dwide one fraction hy another, 
mvUiply the dividend hy the divisor inverted. 

2. WTiole and mixed numhers must first be re- 
duced to improper fractions. 

E3 AMPLE.— Divide 4J hy 3]-. 

Eeduce the mixed niifnbers: ^ V" "•" ' 

Invert the divisor; cancel ^1 S 9 _ - . 

equal factois; multiply. J ^ ^ ~ a ~ ^T ■^«»- 
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DIVISION OF FlUCTIONS. 



156. Pind tbo THlue of tte following: — 

7. 4^ -^ 3f, Ans. IJ. 

8. 7J ■> if. -ins. 15. 

9. flJr ■*- !?■ -^"s- 6tt- 

10. -1^ -4- af -l!M. ||. 

11. 6J -!- |. 

12. ^ -i- 3}. 

13. How many cloots, at $5| apiece, can be boHglit for 
$21i? jiis. ioloclta. 

14. If it takes 6| yai'5s of lace to trim one dre=s, Iiow 
many (Iresses will 60 yards trim 3 Aiw. 9 dresses. 

15. A flock of slieep yield 104?^ pounds of wool. How 
many sheep are there, if they average 8J pounds of wool 
each? Ans. 27 sheep. 

10. If a locomotive goes 156| miles in 6J- honrs, what is 
its rate per hour! Am. 37|r miles. 

17. If a cow is allowed J ,of a bushel of tnmipa a day, 
how long will half a bushel last her 1 

IS. Diyide ^^ by ^. A7td. 3J. 

Mi'scBLLANEOtrs QoESTiOKS ON Fhaciions. — What operation does 
a fiaction miiicale? What part of tiie fraction corresponds witii the 
diviwi? What corresponds with the diTidend? What corresponds 
mtli the quotient? Ans. The yalue of the fraction. Which is 
greater, f or ^ V Wiien we increase the denominator of a fraction, 
do we increase or diminisii its yalne? Wliioh is greater, ^ or ^? 
When MB inereaue the numerator of a fractioo, do we increase or 
diminish ila Ta!ue? What kind of a fractioa is JP What is its 
value ? Is the Tolne of a proper fraction greater or less than I ? 
Does multiplying a number by J inccecse or diminish it? Docs 
dividing a number by J increase or diminish it ? When we tal;o 
J of a number, do we laumply or divide by J ? To what is can- 
celling equivalent ? When can we canoe! ? 



PK ACTIONS. 



1. Find the atim, then the differeiioc, then tho product, of 
g and tV- Divide J by j'j. 

3. If a boy's wages are $4} a week, what will tliey 
amount to in 53 weeks? Am. $221. 

8. Allowing 340 pins to a paper, liow many pins are there 
in 3% of a paper? 

4. Throe boj3 agreed to share their eai-nings for one week 
equally. Tho fli-st earned $5| ; the second, $i-; ; tlie third, 
$3.' "Wliat was the share of each? Ans. ^i^s. 

5. A planter who has 56 hogsheads of sugar, sells i of 
them to one merchant, and f to another. How many hogs- 
heads has he left? Ans, 21 hogahcads, 

0. If a man has to mal;e a journey of ITSfj miles, how 
far wUI lie hare to go when he has travelled 48J miles? 

Ans 136'- mOes 

7. How many quaitii dollars an, there in §1250' 

8. A person ownm„ 200 acies of land Ici^es ' of t to 
his wife, jnl si e divides her portion e^ ally amtng her 6 
sons. Whit fiaotion of the whole does eaoh son get anl 
how many acres? A)s \ 20 acre" 

9. If a meichant sells three dresses of 10^ yards each 
from a piece of cilieo oonta ning 40 yards ho v many yards 
will he hive left? Ani Tj viidi 

, 10. If a farm of 143i acres is sold for $2B75}, what is the 

pi-iceperaoreS Ans. tlT^J. 

II. Three partners buy some silts for $13G0j, and sell 

them for S1335J. What profit .has each? Ans. $25j. 

13. A tailor sold a coat for $20J. If the materials cost 

Lim $&}, and he paid $8| for making it, what was hia profit? 

Ans. $2|J. 



TKDEIUL MOSEY. 



FEDEKAL MONET. 

157. Different countries have different cun'enciea, 
or kinds of money. The currency of the United 
States is called Federal Money. 

Table of Fkdkkal Money. 

10 mills (m.) make 1 cent, , , , e., ct. 
10 cents, 1 dime, . . d. 

10 dimes, 1 dollar, . . $ 

10 dollars, 1 eagle, . . E. 

158, All the denominations in tins Tahle, except 
mills, are represented by coins. For convenience, 
other coins also have been issued. The coins of the 
United States are aa follows :-— 



Gold. 


Double eagle, wortli 


$30. 






Eagle, 


m. 






Half-eagle, 


$5. 






Three-dollar piece, " 


$ S. 






Quarter-eagle, " 


$21. 






Dollar, 


S 1. 




SlLVKK. 


Dollar, 


S !■ 






Halfdollar, 


SOo. 






Qiiaiier-dollai-, " 


35 c. 






Dime, " 


10 c. 






Half-dime, " 


5 c. 






Tliree-cent piece, " 


3 c. 




COPPEE. 


Two-cent piece, " 
Cent, " 


2 c. 
Ic. 




157. What is sold "f dJffcrent conntrles? Wba 


t is IBe ™rr 


PDcy of tio 


United Stiilca cnllea? Recite the Table' of Moral 






nomiiiiHou ot Llijs tabid is not repi-CBditea by a coin 


,? Sametbf 


, gold coino, 
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FEDEKAI, MONET. 



1, How many dollars are 5 doiitle eagles wortb? 

Model,— 1 double eagle is worth $30 ; and 5 ara wortli 
6 times $30, or $100. Answer, $100, 

a. How many dollars are 3 half-eagles wortli! 4 quarter- 
eagles? 6 eagles? 3 double eagles? 

3. IIow many centa in 2 half-dollars? In 4 quarter-dol- 
lars? In 7 dimes! In 3 half-dimes? 

4. How many dollars in an eagle and a half-eaglo! In 
4 eagles and a half-eagle ? 

5. IIow many cents in 11 tlirce-oent pieces! In 12 dimes 
andalialf-dimoS 

6. How many eagles in 60 dollars! 

MonEL.— $10 make 1 eagle; in $80 there are as many 
eagles as 10 is contained times in 80, or 8. Ana., 8 eagles. 

7. How many dimes in 50 cents? In 6 half-dimes! 

8. How many dollars in 18 half-dollars? In 24 quarter- 
dollars! In 10 dimes! 

S. How many double eagles in $C0 ? In $100 ! 

"Writing and ISeffidBng Federal Momi«y, 
139. Ill writing and reading federal money, the 
only deiiominatioiiB used are dollars, cents, and 
mills, 

180. Dollars are denoted by tliis sign $, always 
placed before the number. They are separated 
from cents and mills by a point. The first two 
figm-ea at the right of the point denote cents ; the 
third figiii-e, mills. 
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WHITING AND BEADING IT. 97 

161. Edle. — To write federal money, set down 
the dollars with a point at the right. Set the cents 
in the first two places at the ri^M of Ike point, and 
the miUs in the third place. 

If th» cents a/re expressed hy one figwre, fill the 
vacant place with a naught. If there a^e mills, iiti 
no cents, fill both vacant places ■with naughts. 

Ex. Six dollars, 

Six dollara, fifty cents, 

Sis dollars, fifty cents, one mill, 

Sis dollars, five cents, one mill, 

Sis dollars, one mill, $6,001 

163. "Write the following: let the points range 
in line, 

1. Ifiiie dollars, seventy cents. 
3. Niaety dollars, flvo milla. 

3. One handred and forty dollars, seven cents. 

4. Eive dollars, seventy-five cents, seven mills. 

5. Thirteen dollars, tliree cents, tliree mills. 

6. Torty-one dollars, fourteen cents. 

163. Rule. — In federal money, read what is at 
the left of the point as doUwrs, thefi^st two figures 
at the right of the point as cents, aiid the third 
figxWe as mills. 

164. Eead the following ; — 

$400,276 I $350.70 I %U. 

$112,009 $41.06 $6000.606 

$907,073 i $1011.004 I $789,001 
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FEDERAI. MOMEY. 



AddltioBi ®f Fealeiral MoMey. 

165. Add S72.25, 37i cents, $9, and |15.625. 
^Y3.25 Here we ai-e required to find the sum of stv- 

.375 eral items in Federal Monej', We must add 

9.00 things of the same kind. Therefore set dollars 

15.625 aader dollars, cents under cents, &o., letting the 

$97 250 P"^"*^ "^^ '■''^^ "^ ^™®- Eepreseut the half-cent 

as 5 mills. Then add in the usua) way, and set 

off dollars in the result by placing a point under the points 

in the items added. Answer, |97.25. 

166. Rule, — Wrile the several items, with their 
points raiiging in line. Add, and place a point in 
the residt under the points in the items added. 

Note. — As there are no mills coined, less than 6 mills in 
a resalt are disregarded in business dealings, and 5 mills or 
more are counted as an additional cent. 



Bead the following expressions ; find their s 



$842.75 


$1239.454 


$327.00 


$27.50 


34.03 


73.401 


562.00D 


4.516 


460.983 


1.011 


437.09 


.375 


908.625 


856.87S 


591.90 


69.008 


376.009 


38.6S3 


875.68 


43.921 



5. Bought a bos of raising for $1.82, a bushel of apples 
for 88 cents, a cheese for $5.94, and a barrel of sugar for 
$27.62. Whiit did the whole amount to ? 

—166, Gito tlie ruk ibr tbe addition of fcdml monty. 



ADDITION OF FEDEKAL MONEY. yy 

6. A faiToer receives $15.37 for a cow, $7S for a horse, 
|3.I3 for Boaie potatoes, and $5.55 for some poultry. How 
much does lie receiye in all! Am. $89.05, 

7. Sold some velvet for |3.8S, bi-oadclotli for $18.75, silk 
for 113.50, muslitt for $6.40, carpeting for $30.05, a shawl 
for $12.25. What is the amount of tie hOl? Ans. $82.38. 

8. If a house cost $3487.76; repairs, $53.87; painting, 
$119,33; furniture, $1568.39; moving, $9; what was the 
whole cost? Ans. $5333,74. 

9. A lady gives 25 cents for needles, $17.50 for a dress, 
$3.63 for ti'immings, $1.60 for n cap, and 13 cents for thread. 
How much does she lay out! A?i3. $33. 

10. A mail lends $68 to one friend, $443.75 to another, 
and $19.05 to a third. How mnch does he lead ia all? 

11. Add together eisty dollars ; five cents, sis mills ; sisty 
cents; six hundred and fifty dollars, five mills; four mills; 
fifty-nine cents. Ans. $711,255. 

12. There were taken up in a church collection, 16 cents, 
3 three-cent pieces, 10 half-dimes, 8 dimes, 4 quarter- doBars, 
3 half-dollars, and a two-dollar hill. "What did the whole 
amonnt to? Ans. $6.05. 

@iis3>tD^ction n£ Fetleiral Money. 

167. If a -person owing $143 pays ^37.37, liow 
much does he etill owe ? 
$143.00 "We are here required to find the differenoe 

27.37 between $148 and $37-37'. Set the subtraliend 
SlTi f-i "W'ls'' the minuend, filling the vacant places of 
^ ' the latter with nanghfs. Place dollars under 

dollars, cents under cents, &c. Snhtract in the usual way, 
and set off dollars in the remainder by placing a point under 
the other points. Answer, $115.63. 
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168. EuLE.— WHte t. 
minuend, with their points ranging in Une. Siib- 
tract, a/nd place a point in ilie remainder under the 



Take 17.743 83.25 9.039 __:^^3. 

5. From forty-sis dollars, two mills, euttract eighteen 
cents, nine mills. Ana. $45,813. 

6. ITrom one hundred doUara, three cents, take seven 
dollars, seycn mills. Aite. $93,033. 

7. A person, having hocght goods to the amount of 
$65.76, gave the storekeeper a htindred-dollar bOl. How 
miioh change ninst he receive? Ans. J84.34. 

8. If a merchant sells goods that cost him $151.33 for 
$90,99, does he gDin or lose, and how miioh ? 

S. Bought a cow for $37.35; pdd on account $3.87. 
How much remains unpaid? 

10. Paid for a lot $947.35; for erectiag a house, $2346,47; 
forfnrniture, $11B9. I sold the whole for $4500. Did I gain 
or lose, and how much! Arts. Gained $48.38, 

11. A man worth $10000 gave away $356.38, and lost 
$1137.83. "What was he then worth ? Ans. S7915.80. 

12. If a lady gives 13 cents for ink, 63 cents for pens, 
$13.30 for books, and $1.87 cents for paper, how nuioh 
change must she get for a twenty-dollar bill f Am. $4.08, 

18. Bought $75 worth of hay, and $25.35 worth of corn; 
paid $49.88, How much is still due? Ans. $50.87. 

14. From fifty dollars, take fifty cents, five mills. 

US. eive tlie rnlQ for tbe eubtrsctiou of federal money. 
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MDLTIPIJCATION OF FEDERAL MONEY. 



Mioltlpfic^tioBB of Federal Money. 
. "What do 15 cows coat, at §16.345 each? 

If 1 cow coats $16,345, 15 cows coat 15 
s $16,845. Find the product, and poiat off 
from tlie right three figures for cents and mills, 
because there are three figures representing 
cents and mills in the multiplicand. Answer, 
$3«.tt5 5245,1,5. 

170. EuLE. — Multiply in the usual way; point 
of frmn the Tight of the product, for cents and 
mills, as tfiany figures as represent cents and mills 




Multiply SS4.375 S1S.S9 $37.59 ^393.872 

By e 13 13 56 

5, What will 43 calves cost, at $3.T5 apiece? 

6. At 8Ti cents apiece, what will 75 geese cost 1 

I. What will 890 cords of wood cost, at $3.78 a cord? 

8. What will be the cost of 14^ jai-da of black silk, at 
$1.30 a yard? Ans. $17.40. 

9. If a boy's wages are $4.75 a week, how much will he 
eai-n in a year, or 53 weeks? Ans. $24T. 

10. If a clerk earns $8 a week, and spends $4.T3 a week, 
how much wiU he lay up in a year ! Am. $1G9. 

II. That will it cost sis persons to board for a year, at 
the rate of $5 apiece each week? Ans. $1SS0. 

169. Go thi-ou^li the several etejia in lbs cisnipie.— 170, Keelle the role 



DiTisiosa oE Federal Money. 

171. If i piano-fortes cost $1501, bow much do 
they cost apiece "i 

i) $1501 If * pianos cost $1501, one piano will cost 

*n,w-jL ons fonrtli of $1501. Dividing, we find tlie 

*■ * quotient to 1)3 $875^. 

If cents and mills are required in tlie 4) $1501.00 



d of tlie fraction of a dollar, 



$375.2; 



annex ciphers and continue the division. 

Point off m the product, for cents and mills, as many figarcs 

as represent oenta and mills in the dividend. Ana., $375.25. 

25 cents make a qnaiter of a dollar. The answers agree, 

178. EuLE, — Divide in the usual way ; point off 
from the right of tlie quotient, for cents and mills, 
as mrniy figures as refpresent cents and mills in the 
dwidend. 



8 ) $43.816 9 ) $47,81 

^.477 $ 

5. Divide $12,48 equally among 13 persons. 

6. If 36 hats cost $B8.03, Low mnch is that apiece ? 

Y. If 3 farmer sells 340 huahela of oats for $182.48, how 

much, does he get a bushel ? Arts. $.553. 

8. rind tJ, of $434,632, Ans. ^4.033, 

fi. Four partners hought some liind for §1150. Tliey sold 

it for $940 cash and $500 worth of grain. How much did 

each make hy the bargain? J.ns. $72.50, 



EXAMPLES. 101 



laaOELLAKBOCS BSAMPtES 1 

1. If a persoa spends $410.23 in a year, how nrncli ia that 
a week, allowing 53 weeks to a year? Atis. $7.89. 

2. Amaubnys 4 baiTels of fioiir, at $5.95 a bai'rel; 18 
chickens, at 29 cents each; and 56 pounds of Imttei', at 271 
cents a pound. What does the whole cost! Ans. $44.43. 

:Fiad tho coet of each item ; 111? n add (lie tliree amomiU. 

3. Bought 3 pail- of gloves, at $.75 a pair; 12 yaids of 
lace, at $1.38 a yard ; 10 yards of sheeting, at 45 cents a yai'd. 
"What is the coat of the whole ? Ane. $23.S1. 

4. A lady buys 3 turkeys at $1,25 each, and 6 bushels of 
potatoes at 94 cents a bushel. How much change will she 
receive for a $20 bill! Am. $12.8a 

5. A man pays for some land $400 cash and $192.80 in 
produce. If there were 67 acres, how much does the land 
cost him per a<a-e? Ans. $10.40. 

6. If a boy buys 13 kniTes for $7.60, and sells them at 75 
cents apiece, how much does he make on each ? Ana. $.136. 

Fina Ibe cost of 1 koife, and an^tract it from the BeTllng piioo. 

7. Divide $3117.71 equally among 35 families, and find 
the share of each. Ans. $60,506. 

8. Four persons contribute $8000 for a Bpeculation, The 
first puts in $99.05 ; the second, $2460.80 ; the third, $986. 
What does the fourth pnt in? Ans. $4454.66. 

9. If 184 pounds of coffee are sold for $53.44, what is the 
rate per pound 9 Am. $.285. 

10. A father who has $2450 in stock, a house valned at 
$4750, and bonds to the amount of $15040, divides the whole 
equally among his two sons and three daughters. What is 
the share of each ? Ans. $4448. 

11. If 40 acres of meadow land are woi-th $1200, what 
is I of the tract worth? Ans. $840, 
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lOi EEDtlCTION. 

KEDUOTIOK 

173. How many cents in five dollars? 

In i dollar there are 100 cents, and iu 5 dollars 5 times 
100 cents, or 500 cents. Answer, 500 cents. 

Te have here changed tlis denomination fram dollars to 
cents, without claanging tlie valae. This process is called 
Eeduotion. We have redueed dollai-s to cents. 

174. BeSuctioB is the process of changing tlie 
denomination of a numlier witliout changing its 
Talno. 

175. Tliere arc two kinds of Eednetion : — 

1, Seduction Deaeending, in which we change a 
higher denomination to a lower, as dollars to cents. 
Here we must multiply. 

2. Redaction Ascending, in which we change a 
lower denomination to a higher, as cents to dollars. 
Here we mnst divide. 

Kedaictien KcscentliliBS. 

176. Reduce $27 to mills. 



827 
100 



100 cents roal;e |1; in $37, therefor^ 
there are 100 times 27 cents, or (annesing 
two naughts) 2700 cents. 

There are 10 mills in 1 cent; in 3700 
cents, therefore, there are 10 times 2700 
mills, or (annexing one nanght) 270OO mills. 
Answer, 27000 mills. 



i:s. soJi 


•e the exempli given. 




i Eednctian?-nR Hi 


Wtnt dr> we . 


io 5n Beanction Deaoea 




JainEefluMlonAasend 
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DaSCENDIKG. 105 

177. Eedueo $37,465 to mills. 
Eetluoe $37 to ceLts : 27 x 100 = 2700 o. 

Add in 46 cents: 2700+43 =2746 c. 

Keduoe 2749 cents to milla : 2746 x 10 = 27460 m. 
Add ia 5 nulls : S7460 + 5 = 27465 m. An^. 

Compare tliis result with $37,465, tlie amoimt to bo re- 
.iiced. It IS the Bame, witii the dollar mark a,ad point 



178. Geneeal Rdlb foe Reddction Descending. 
— MiiUdply the highest gi/oen denommaUon hy the 
number that it takes of the nmt lower to make one 
of this higher, and add in the number belonging to 
such lower denomination, if any he given. 

Go on thus with each denomination in turn, till 
tlie one required is reached. 

179. Federal Money. — In federal money, the 
above rale is applied as follows. See tlie examples 
in §176,177. 

1 , To reduce doUars to miUs, mmex three naughts ; 
to reduce .doUars to cents, twof to reduce cents to 
mills, one. 

2. To reduce doUa^s and cents to cents, or dollars, 
cents, amd mills, to mUle, simply remove the dollar 



180. Eeduee the following :— 

1. $624 to cents 4. $4B0.63 to 

2. $125 to mils 5. $39,173 to 

3. $ 495 to mills 6. $50000 to n 


nillB. 

Hills, 
ills. 




117. Eedueo S 7 4fi5 1 nis xiIdiiinK tLe stcpfi. How do 
compare Willi llo original ttjnounU— 178, Eeoita tho Benei'nl rii 


It: 


r 
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106 KEDUCTIOK, 

7. Kodnco 5 eagles to mills, Ans. 50000 m. 

8. How many cents in 28 eagles! Ana. 28000 c. 

9. How many mills in 15 double eagles? 

10. How many half-dimes ia 73 eagles! 

11. Bcduce S5i50.59 to mills. 

13, How many dimes are $67-4 worth? 

13. A lady gets a iialf-eagle changed to (limes. How 
many dimes slioald she receive? Ans. 60 d. 

14. H a boy gets a $10 hill char.ged to half-dimes, how 
many should he receiYe? Ati^. 200 half- dimes. 

SEeduction Ascending. 

181. Kednce 27465 mills to dollars. 

10 mills make 1 cent; therefore in 37466 mills there are 
as many cents as 10 is contained times in 27465. Dividing 

10 )27465 m. 2748 cents, and 5 mills over. 

100)2746 C, 5m. 100 cents make 1 dollar; tliere- 

Am. $27,465. ^°'^ '" ^^^^ **^^ ^^^^ "^^ ""' ^""^ 

dollara as 100 is contained times m 
2746. Dividing hy 100 (nutting off two figures), we get $27, 
and 46 cents over. Answer, $27, 46 cents, 5 mills; or, 
$ar.465. 

Compare this result with 2746B mills, the amount to be 
reduced. We have simply pointed off three figures from the 
right, and inserted the dollar mai'k. 

182. In § 17Y -we reduced $27,465, and obtained 
27465 mills. In §181 we reduced 37465 mills, 
and obtained $27,465. Tliua it will be seen that 
Eeduction Descending and Eeduction Ascending 
prove eacli other. 



EEDUCIIOJT ASOEKDING. 107 

183. General licr-E foh Eeductioh Ascending. 
— Divide the given derMmination l}y the nuTnher 
that it takes of it to make one of the next higher. 
Divide the quotieTht m the same loay, mid go on 
thus till the ' required denomination is reached. 
The last quotient am,d tlie different remainders form 
the answer. 

184. Federal Money. — In federal money, tlie 
iibove rale is applied as follows : — 

To reduce iniUs to dollars, point off three figures 
from, the right; to reduce cents to dollars, two; to 
reduce mills to cents, one. 



1 E A 


4 93 mil t t 4 s. 470 0. 


p a 


Jl 5 11 t d 11 


p d 


4810C3 ti9 to d liar 


4 H w 


m y d U 70000 mdl ? 


6 H w 


m y d 11 8531 } t f 


6 H w 


any gl 60 Id d 11 if th? 


F d 


500 dimes to 1 


8 H w 


m y dm j al fiM mdl ! 


9 r a 


463 t. t d bl 1 


10 P d 


46 6 m 11 t t 


11 K w 


jnjiiy li If I 1 00 ts! 


12 H w 


m y 1 11 200 h If d m ! 


13 H w 


m d bl el 10 half-dm a? 


14 Ed 


16 548T t to d 11 


1 n w 


m miU 5 tl. a 11 p 


1 H w 


my t 4 1 t 11 
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COMPOUND NtTMBEES. 



COMPOUND NUMBERS. 

185. A Compound Humber is one consisting of 
differeut denominations; as, 3 dollars, 14 cents; 
6 feet, 10 inches. 

186. To stow the relatione tliat different denomi- 
nations bear to each other, Tables are constructed. 
They mu&t be learned perfectly. 

ISsigiisHi or Steriitiig Mnmey. 

187. The currency of Great Britain is called 
English or Sterling Money. 

Table. 
4 farthings (faiv, qr.), 1 jienny, . . d. 
13 pence, 1 shilling, . s. 

20 shillings, 1 pomid, . . £. 

21 shillings, 1 guinea, . . guin, 

188. The poundmarkfilwaysprecedesthe number; as, £2. 
Fartliiogs are sometimes written as tlie fraction of a penny; 
2tl.Sfar., or Sid.; ad.afer., or SJd. 

The pound ia simply a deuomiEation. A gold coin called 
the Sovereign represents it. The Sovereign ia worth $4.84. 
The English penny ia worth abont 2 of our cents. 

Guiaeas, originally made of gold bronght from Guioea, are 
no longer coined. 

The Crown is a silver coin, worth 5 shillings. 

- IS5. What Is a Coropoand Nnmlier !— ISJ. What <s the currency of Great 
Briton oalMI Eeoita the Tsbk of Starling Money. -188. How muat the 
pouadmnrketnmH How are EirlliiiieB Bomctimes wrltteo? What repre- 
aenla tho pounHJ Wliat la llie sovereign -worth! Tlio penny! What is 
sida of guineas) What lo tlie orawn worthl 



189. Eecite the rules for Eeduction, glTf 
I. In &*l 6a. 1 far. how rnaay fartbiDgs? 
Multiply the £T by 30, to reduce 
them to ehillinga, because SO shillings 



Sn 53. Ifar. 
make a pound. Add in the 6 shillings. 



145 s. 
1740 d. 



Multiply 1453., thus obtained, by 33, 
to reduce them to pence, because 13 
pence make a shilling. There are no 
pence in the giyen number to add in. 

Multiply the l?40d tlius obtained ^^'^^ ™^- ^"*- 

hy 4, to reduce them t f fh g b 4 f things make 

a penny. Add in the If th g A w 6 Ifar. 

3. Eeduoo 15383 fi t x d h 11 ^ 

4)15383fai-. D vid by 4 t 1 t pence. 

13')i^5 3far. / ^ /\ T ' * ^^^'^^- ''^ ^^' *° 

i- red tt hJl L 

S|0)MOSd. D 1 th q t t 20., br 20, to 

iI6 red t t p nl Ti quotient and 

Am. £16 6|d. rem d f m th a w r. Always 

mark the denomination th gh t, th samples. 

3. Eednce £.% tc p Am. ISOOOd. 

4. Eeduco 19s. 6d t p AnB. 334d. 
6. Eedace 16s. 3d 3f t f rth ^s Am. T34far. 
6. Eednce SOTOd. t p d A, 4 £36 2s. 6d. 
r. Eoduce 36355s to p d A . £812 15a. 

8. Eeduce 34681 f t gu \. A M guin., &c. 

9. Eedace £3 14^ 7^d t f th a'^ A is. 858S far. 

10. Reduce 1920 fa t r d iL 

11. Eeduce 3 gain. JO 6d t f th f, 
13. Eednce IGs. lOJd t f th g 

13. Eeduce 1080 f th t p d .i 



li. Eedace 8628 p 
10 
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110 COMPOUND NUMBERS. 

Troy ^Veight. 

190. Troy Weight ia used in weighing gold, silver, 
precious stones, and liquors; also in philosophical 
experiments. 

Table. 
24 grains (gr.) make 1 pennyweight, pwt. 
20 pennyweights, 1 ounce, . . . . oz. 
12 ounces, 1 pound, ... lb. 

1, Eedaee 48404 gr. to pounds, &c. Ans. 81b. 5oz. Wgv 

DiTlde bj 21 ; tieu by 20 ; then by 12. 

3. Iii41b. 6oz. ISpwt. howmany grains? Ans. 2623S 
Multiply 4 lb. Iiy 12 ; add in 6, Multiply tho result by 20 ; add i 
IS. MulUply thlH tetjult by 24. Mark the donomliialioiiB througl 

^. Itt 1001b. Igr. liosT many grains? Ans. SWOOlgr. 

4. Kcdnce 89TGpwt.to ponnds. Ans. 8Tlb.4oz. IGpwt. 

5. Eeduce 9 oz. 5 pwt. 20 gr. to graina. Ans. 4460 i 

6. How many pounds, &c., in 1180 oz. ? 
'7, Eeduce 101b. 10 oz. to pennyweights. 
8. Reduce 6 lb. 5 pwt. to pennyweights. 

D, Eeduce 121b. 1 oz. 9 pwt. to grains. Ans. 69816 gr. 

le. If a miner digs 20 pwt, of gold one day, and 37 the 

nest, how many ounces will he have? Arts. 2oz. 17 pwt, 

11. How many ponndsin two bars of sOver, one of which 
weighs 240 pwt., and the other 360 pwt, ? 

12. How many pennyweights in 4 rubies, weighing 8gr., 
lOgr., 12gr., aQd24gr.! Ans. 2pwt. 6gr. 

13. A lady haa 36 tablespoons weighing S4pwt. each, and 
24 teaspoons weighing IDpwt.eaeh. How many pounds do 
all her spoons weigh.? Am. 71b. 
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Apothecaries' Weight. 

191. Apothecaries' Weig;ht is used by apotlieearies 
in mixing medicines. Tlicy buy and sell their 
drugs, in quantities, by Avoirdupois Weight, given 
on the next page. 

Table. 
20 grains (gr.) make 1 scruple, se. or 3 . 
3 scruples, 1 dram, . . dr. or 3 . 

8 drams, 1 ounce, . . oz. or f . 

12 ounces, 1 pound, . . lb. or ft), 

193. The ounce and pound of Apothecaries' 
Weight arc the same as in Troy Weight. 



1. How many ounoos ia 7i pounds of senna? 

3. Eeduca 1 oiinco to grains. 
8. Eediice SJ ounces to drams. 

4. Which ia greater, 15 3 or IJl! 

5. IIow many grains in 2 Z of magnesia? 

6. How many scruples in 9^^ drams? 

7. IIow many doses of 12 grains eacli in 1 3 of musk? 

8. How many powders of ten grains each can a druggist 
maie out of 23 of calomel? 

9. Divide a dram of jalap into sis powders; how many 
grains will there be in each? 

10. If a druggist sells four customers 6 oz. of blue vitriol 
each, out of a iive.-pound package, how many pounds has he 
left? 

IL How many grains in the following muLture; nitrate 
of silver, 5gr. ; opium, J3; camphor, 13? 
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113 CCaiPOTTHD NUMBERS. 

Avoirdnpois Weigbt. 

193. Avoirdupois Weight is that in common nae. 
By it are weighed all articles not named under 
Troy and Apothecaries' Weight ; such as groceries, 
meat, coal, cotton, and all the metals except gold 
and silver. 

Table. 

16 drams (dr.) make 1 ounce, oz. 

16 ounces, 1 pound, lb. 

25 pounds, 1 quarter, qr, 

i quarters, 1 huudred-weight, cwt. 

20 hundred-weight, 1 ton, T. 

104. The ounce of Avoirdupois Weight is less 
than the Troy ounce, but its pound is greater than 
the Troy pound. 

195. It was formerly custoraarj- to allow 112 poimds ta 
tho imndred-weiglit, and 28 pounds to tho quarter. But ttis 
is now seldom done, except in the case of coal, iron, and 
plaster bought in large quantities, and Englisli goods passing 
tlirovigli the Custom House. 

Twenty hundred-weight of 118 pounds malie a ton of 
2240 pounds, which is distinguished as a Long Ton. 

Mi3(!EL!.AKEOc3 QuEaTiONS. — In what denominations do Britisli 
merclmnta lieep their aooounia ? How much is a half-crown worth. ? 
What weight is used in weighing emeralds? In weighing hay* 
Coins? Cotton? In weighing drugs for a phygidan'B prescripdon? 
Recite the Table used in philosophical experiments. Recite the Table 
used in neighing cheese. EeciCa the Table, used in mixing drugs. 
Which is greatei", the Troy pound or Apothecaries' pound? The 
Troy ounce or ATolrdupois ounce? The Apothecaries' pound or 
Avoirdupoia ponnd? How many pounds were formerly allowed fo 
the hundred-weight? In what alone is this now done? What is a 
Long Ton ? 
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AVOIEDtTOlS' WEIGHT. 



1. In 8T3450 drams, Avoirdupois Weight, how many tons, 
&o. ? Ans. 1 T. 14 owt. 11 Ih. 14 oz. 10 dr. 

Dms aia essmple fall nnder Eoduction Deaocnding or EednoUon Ascend- 
ing? Kepeat tts rulo for Keduotlon Ascending, SoDie Uie niunbeia in order, 
Tiy wLioh we liavo lo divide. In idl oxampleB in Eeduotion, !» capefol to nmrt 
the denomlnstioDa tlironghout. 

Trove this eiiuople bj rednoing joor snewer to drama. If the result 
agreea willi lie numlier of draniB given above, jour work ia right. 

2. Reduce 5cwt. 311b. 4oz. to ounces. Ana. 8340oz. 

Which kind of KedocUon does this fidl nnder! Repeat the rule for 
Reduction Descending. HBme tlie numbers in order, by which we have to 
niuliiplj'. Whydowenot fli'stmuitiplybjSOI Ab there ai-e no quarters ta 
add in, we may multiply the Bcwt. by 100 atones, to teduoa them to pounds, 
in stead of by 4 and 25. 

3. Reduce 1 T. 1 owt. 1 dr. to drams. Ans. 537601 dr. 

4. EeduGS 856702 drama to tons, liundred-weight, &c. 

Ans. IT. 13cwt. Iqr. 211b. Toz. 14 dr. 

5. How many tons ia 600001b. of lead3 Ans. SOT. 

6. Reduce 3cwt. 15 oz. to draras. Ans. 77040 dr. 

7. How many pounds in 40| tons? Am. 815001b. 

8. How many ounces in 67^ owt. ? 

S. Reduce 602000oz.to tons. Ans. 18T. 16owt. Iqr. 

10. What will BJcwt. of poultry cost, at 9c. a pound! 

Keduee SJ cwt. to lb.; then mnlUply by tlie price of lib. 

11. What cost 23Jcwt. of beef, at I2o. a lb.! Ans. $285. 
19. How many tons, &o., in 13 bales of cotton, weighing 

3501b. apiece? Ana. 8T. 11 cwt. 2qr, 

13. How many pounds in 50 tons? In 50 long tons! 

14. If I buy 370 long tons of coal, and stl! 370 oidinaiy 
tons, tow many pounds have I left? Am 888001b. 

15. Bought 7T. 18 cwt. of iron. What does it cost, at 4 
cents a pound! Ans $i32 

. How many ounce halls can be moulded out ot 25 



pounds of lead! 
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114 COMPOTJKD KUMBEKS. 

196. In connection with Avoirdupois "Weight, 
learn the following 

JVIiscELLAHEoua Table. 

14 pounds, ... 1 stone of iron or lead. 

56 pounds, ... 1 firkin of butter. 
100 pounds, ... 1 quintal of dried fish, 
196 pounds, ... 1 barrel of flour. 
200 pounds, ... 1 hi. of beef, pork, or fish. 



1. What 13 the coat of a firkin of butter, at 20 cents a 
pound? Am. $11.20. 

2. How many packages of 7 pounds each can be made 
out of a barrel of flour! 

3. How many pounds in 42 J stone? 

4. If a grocer who haa 7 barrels of pork, sells half a 
ban-el, how miny pounds has ho left? 

6. now m my firkins wiU 3bilb of butter fill? ii9 6i 
G. How many pounds in 17-i quintals ot codfish i 

7. Bought 00 quintals of fish, at b cents a pound , what 
do they cost? Ans $300. 

8. If half a barrel of flour is sold for $2 94, what is the 
price per pound! Am Ce 

9. How many more pounds are tlcre in 20 bairch of 
salted beef than m 20 barrels oi fioir? 

10. If a barrel of pork brings $11 60, liow much is that 
a pound? ins EJc 

11. How many ounces m 5 stone? 

196. Eecite the Miscellnncgna Table, Is the poand hero spolion of, tlie 
AToltdupois or Tioy pound* la di-ied ealted Hah sold by tho barrol or 
qalntal ! Is fish in piotlB eo\i by the battel or quintal 1 
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LONG MEABUEji. 



B,»iug Measure. 



197. Long Measure is used in measuring length 
and distance. It begins with the inch. 



Table. 
12 inches (in.) make 1 foot, . . 

3 feet, 1 yard, . 

5^ yai'ds, 1 rod, . . 

40 rods, 1 furlong, 

8 furlongs, 1 mile, . 



ft. 

rd. 
for. 



198. It is well to remember that (8x40) 320 rods • 
;S20 X 5i X 3) 5280 feet make a mile. 

199. The Hand, used as a measure of the lieiglit of horse 
is 4 inches. The Fathom, nsed as a measiarc of depths at se 
is 6 feet. 



1. How many inches will a man 6 feet high 

3. If a horse is 15 hands high, how many feet 
8. How many feet in 10 yards? la 2 rods? 

4. Eednce 4ft. Sin. to inches. 

5. How many inches in 2 fathoms? 

6. How many yards in 6 rods? In 8 rods? 

7. Eeduoe 103 inches to yards. 

8. How many furlongs in 10§- miles? 

9. How many iaohea in a quarter of a yard? 

197. In itliiLtiB LcmgMenewre ueed! Draw a line an Inch lor 



1. Eeduce 103 yards to rods. 

5 J yai'ds make a rod ; hence we must divide 103 yards by 

■■ 6 J, or -'j'-. To divide by -^s, multiply 

2 by the divisor inverted, j\, Multi- 

llja06balf-yd. V^y'"S '°J ^^ numerator 2, aod di- 

. . • _, . , yidine bv the denominator 11, we 

rd. 18 8hf.-yd. ,. ,„ . , „ -a 

get 18 rods, and 8 remainder. 
Ana. 18 rd. 4 yd. 5^^,53 remainder is not 8 yards, 

bnt a half-yavds, since we reduced the original yards to half- 
yarda when we multiplied by 3. Hence, to get the remainder 
m yards, divide it by 3. Answer, 18 rd, 4 yd. 

In reducing yards to rods, then, if there is a remainder, 
divide it by 3, to hring it to yards. 

3. Eeduce 4S4yd. to rods. Ans. 84 rd. 2 yd. 

3. Eeduce 17fi5yd.to miles, &o. Ans. 1 mi. 6yd, 

4. Eeduce 4355 in. to yards. Ana. 120 yd. 3 ft. 11 
6. Reduce 248ml. to inches, -4ns. 15718280: 
6. How many miles, farlonga, &c., are there in 1051907 

inches! Ans. 16mi. 4iTir. 83rd. 8jd. 1ft. llii 

1. How many inches are there in 10 mi. 1 fur. 29 rd. 

8yd. 2ft. 10 in.? Ans. 647404 ii 

8. Mt. Everest, a peal: of the Himalayas, the highest moun 

tain as yet surveyed, is 29003 feet above sea level. How 

many miles is this ? Ans. Bmi. 2S03ft, 

200. In moasming drygoods, as cloth, muslin, 
lace, &e., the yard of long measure is used, divided 
into halves, quarters, and eighths. 

1. "What cost 19| yd. of lace, at 90o. a yard ? 

3, How many pieces a quarter of a yard ]ong can bo cut 
from 12 yards of silk? 

3. If 2 dresses of BJ yd. and lOJ yd. are cut from a piece 
of calico containing 40 yd., how much is left ? 
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Square Measure. 

SOI. Square MeaSTire is used in measuring surfaces, 
■which have length and breadth ; such as laudj the 
sides of rooms, flooi-s, &e. 

203, A Sc[uare is a iigure that has four equal 
sides perpendicular one to an- 
other — that is, leaning no more 
to one side than the other. 

A Square Inch is a square 
whose sides are each an inch long. 
A Square Foot is a square whoso 
sides are each a foot long. 

Table. 

Hi square inches (sq, in.), 1 square foot, sq. ft. 
9 square feet, 1 square yard, sq.yd. 

30J square yards, 1 square rod, sq. rd. 

40 square rods, 1 rood, . . . . E. 

i roods, 1 acre, .... A. 

6i0 acres, 1 square mile, sq. mi. 

1. Eeduce 40A. 2E. to square rods. Arts. 6480sq.ra. 

3. Eednce 14245 sq.rd. to acres. Arts. 89 A. Bsq.rf. 

3. Reduce 3sq. mi. to square rods. Am. 30'r200 sq. rd. 

4. How many acres in 59 lota, of 3 roods eacii ! 

B. What wOl it cost to plaster four walls, eact containicg 
2?0 sq. ft., at 20 cents a siinare yard? Ans. $24. 

6, How many farms of 32 acres will 1 sq. mi, mate? 

UooBurouaodP-Kia Wliat In aSauMe? What 
reFgel) Beolte th« Table. 
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lis COMPOUND NTJJLDEES. 

Cubic Iffleastirc. 

203, Cubic Measure 13 used in measuring bodies, 
which have length, breadth, and depth or thickness ; 
as stone, timber, earth. 

204. A Cube is a body hounded hy six equal 



A Cubic Inch is a cube, one inch long, one inch 
broad, and one inch thick. Each of its six sides ia 
a square inch. 

205, The engraving repre- 
sents a Cul c 1 1 d It s ^— .^-^^ ^ 
1 yard, 01 3 fe t in leigtl ^ ^ , '7^ '7^ '^^- 
breadth, and defth It ^ ill I 
be seen thit each of itb s x ^ I 
sides is 1 bqmre jaid 01 ) h H^Lj^'^ 
square feet LiMjiJjXjLyjJii 

Tiie top of this cube c i 
tains 9 squa e fi,et He 1 e 

if it were only 1 foot deep, it would contain 9 cubic 
feet. As it is 3 feet deep, it contains 3 times 9, or 
27, cubic feet. 

Table. 
]728 cubic inches (cu, in.), 1 enbie foot, en. ft. 
27 cubic feet, 1 cubic yard, en. yd. 

40 cu.ft. of round or ) , , m 

60 c.,. ft. of hewn timber, } ^ '^ ^ ^'"■^' ^- 
16 cubic feet, 1 cord foot, . , cd. ft. 

8 cord feet, 1 cord, .... Cd. 

20s. In nhnt IB CnWo Measure used *-!04. WImt is a Cute ! What la a. 
OcliioInchf-EOS. Wliatdoeslheengraving represent) Deacriba It. How 
mimy cubic ftot does it conlal ii ? Eecito the TbTjIo. 
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CCEIO MEASL'EE. 11!> 

206. The ton in this Tahle is a measured ton; the Avoir- 
dupois ton is a ton of weight. Eouad timber is wood in its 
natural state. A ton of round timber cona ats of as much as, 
when, hewn, will make 40 cubic feet 

207. A cord of wood is a piie 8 feet long 4 fea wide, 
and 4 feet high. Multipljicg these dimensions togethei, we 
find 128 cubic feet in the cord One foot m ]cnsth of such a 
pile is called a cord foot. 

208. Oubic Mensure is often used in estimating the 
amount of work in solid masonry, in digging cellars, making 
embankments, &o. 



1. Eeduoe 9 cuhio yards, 16 cubic feet, 862 cubic inches 
to cubic inches. Ang. 443414 cu. in. 

2. Reduce 74l>496 cu. in. to cubic yai-ds. Ana. 16. cu. yd. 

3. What will it cost to dig a celhir having a capacity of 
4860 en. ft., at 22 cents a cubic yardi Ans. $30.60. 

Finathq number of cubioyai'ds; multlplyby the price. 

4. What will it cost to make an embankment containing 
1O83J0 cu. ft. of eai-th, at 27c. a cubic yard? 

6. Find the price of 1536 cd. ft. of wooil, at $5 a cord. 
G. How many cubic feet in 63 J cords ? 
T. Reduce 8cu,yd. 469 ou. in. Ans. 87371Tcu. in. 

8. How many feet of hewn timber in 475 tons? 

MisCELLAKEoiTS QnESTioNS. — What measure is used in finding 

h m rf fl In estimating the amount of work 

d gg g SI, ai g the contents of a Mock of marble ? 

I £ d d ta two places? In measuring one di- 

m n9i h as n^tli measui'ing ivhat has two dimensions, 

g h i1 h measuring what has three dimensions, 

g h b ead d Ih ss How does tha ton of Cubic Measure 

diff m h A 13 ? What is round timber? How 

m d n? What is meant by a cord of 

A Cubic Measure often used ? 
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COSIFOUHD NI'MBEES. 



S'iqBiid Measure. 

209. liquid or Wine Measure is used in measur- 
ing liquids generally ; as, liquors (beer sometimes 
excepted), water, oil, milk, &c. 



TABLfi. 

i gills (gi.) make 1 pint, . 

2 pints, 

4 quarts, 
31i^ gallons, 
42 gallons, 

2 barrels, (( 



1 quart, 
1 gallon, 
1 barrel, 
1 fierce, 



J.), 1 



2 pipes. 



1 pipe, , 
1 tim, , 



■Pt- 
.qt. 
.gal. 
. bar. 
. tier. 
,hhd. 
.pi. 
, ttin. 



210, The wine gallon contains 231 cubic inches. 

21L Liquids are put up in. oaalts of different size, distin- 
guished as barrels, tierces, hogsheads, pipes, and tuns; but 
these casks do not uniformly contain the number of gallona 
assigned to them in the Table, but only about that quantity. 
The contents are found by gauging, or aotual measurement. 
When the barrel is used in connootion with the capacity of 
eiaterns, vats, &0., Sl|^ gallons are meant; in Massachusetts, 



1, How many gills in 2 qt. ? In 1 gallon 1 
3. Eeduc© 3 qt. 1 pt. to gills, 

3. How often can you fill a quart measure from a four- 
gallon tub 3 Fi-om a ais-gaUon tub ! 

4. "What will a six-gallon can of milk cost, at 3o. a qt. t 

5. If a milkman sells 10 qt. out of a four-gallon can, how 
many quarts remain! 

6. How many gallons in 100 pints? 
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Beer Measure. 



3 formerly used in measur- 
ing beer and milk. It is still used by some for 
beer, thoiigb Wine Measure is fast taking its place. 

Takle. 
2 pints (pt.) make 1 quart, . , qt. 
4 quarts, 1 gallon, . . gal. 

36 gallons, 1 baiTel, . . bar. 

1^ barrels (54 gal.), 1 hogshead, hhd. 

S13. The beer gallon contains 263 cubic inches. The 
gallon, quart, and pint of this measure, are therefore greater 
thaa those of Wine Measure. 



1. Eeduce 10000 gills to gallons. Ans. 3]S gal, 2 qt. 

2. In 16 hogsheads of wine, of 63 gallons each, how many 
gills? Ajis. 3235egi. 

3. How many tnns will it talce to hold 201600 ^lls of 
wine, allowing 252 gallons to the tun! Ans, 25 tnns. 

4. How many quarts in 42 tierces of oil, of 43 gal. each ! 

5. Eeduce 11 hhd. of beer to pints. 

6. In 100000 pints of beer, how many gallons? 

t. If a person buys a barrel of beer, containiDg 36 gallons, 
for $0, what does it cost hira a quart? 

8, How many pints in ISga). 3qt. Ipt! 



w 


19. WhatiaLlqulaocWlne Measure used In measnrlngi KedtB the 


Table 


.—210. now msny cable inohea in a wine gallon !— 211. What Is eald 


of the 




of HO! 




-212. 


For what was Beer Measure tbmierly used I For what is It Btill ased I 


KodW 


ith«TaWe.-ai3. Howmanjsnbio inchsfllnabeorgalloni WMch iB 


Ei-eate 


r, the beer qnart or the wine quart t 
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COMPOCND NUMBEK9. 



214. Dry Measure is used in measuring grain, 
seeds, vegetables, fruit, salt, coal, &c. 

Table, 

2 pints (pt.) make 1 quart, . . . qt. 

8 quarts, 1 peek, . . . pk, 

4 pecks, 1 bushel, . . bu. 

36 bushels, 1 chaldron, , elial. 

215. The quart of Dry Measure is greater ttan tlmt of 
Liquid Measure. — What ig called the Small Measure contains 
2qt. 

216. Foreign coal is importetl by the chaldron. American 
coal is bought and sold, in large quantities, by the ton ; in 
small quantities, by the bushel. 



1. Eeduce 66 bu. Spk. 8qt. to quarts. Am. 1811 qt. 

2. Eeduce 8258 pt. to bushels. Ans. 129 bu. 

3. How many bushels in 121| chaldrons? Ans. 4S80bu. 

4. Eeduce 1697 qt. to bushels. Ans. 4Sha. 8pk. 5qt. 

5. How many small measures in a bushel? 

6. How many chaldrons in 1848 bushels of coal? 

7. If a bushel of apples is bought for 80o., and retailed at 
14o. a half-peck, what is the profit on them! Am. 82o. 

8. If 6 bushels of peaches are suld for $8.G4, what do they 
bring a quart? 

214. Ill -mhatla Diy Moiiawro used! Redle i he Table, -21 S. How doea 
ihe quart of Diy Measnre compare wltli that of Liquid Meaauri: t— 216. What 
la imported by tlie ehalilron! How Is Amerkan i;o:il bought and soldi 



217. The natural divisions of time are the year 
and the day. The year is the period in which the 
Earth makes one reTolutiou round the Sua; the 
day, that in which it makes one revolution on its 

The year is divided into twelve calendar months, 
differing in length ; the day, into hours, minutes, 
and E' 



60 seconds (sec.) make 


1 minute, . 


min 


60 mintitcs. 


1 hour, , , 


h. 


24 hours, 


1 day, . . . 


da. 


7 days. 


1 week, . . 


wk. 


12 calendar months or 


■ 1 year, . . 




365 days, 


y- 


366 days, 


1 leap year. 




100 years, 


1 century,. 


een. 



216. The twelve calendar months (mo.), and the 
number of days in each, are as follows: — 



1st month, Janunry, 


31. 


Tth month, July, 81. 


2U montli, Tebruaiy, 


28. 


8th month, August, 31. 


Sd month, March, 


31. 


0th month, September, 80. 


4th month, April, 


80. 


10th month, October, 31. 


Otii month, May, 


31. 


11th month, Kovember, 80. 


6th month, June, 


SO. 


12th month, December, 31. 


21J What sta the natni- 


1 division 


BOfllme? WhatlBtlieyrar? What 


latjiodsy? How is tlio yc 








on til B 111 


rfler, and tho iinmber of daya In each. 
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134 COMPOUND NUMBERS. 

819, The days in tliese months, added together, 
make 363 days in the year. Every foarth year 
(except three in four centuries) is a Leap Year ; 
then Febroary has 29 days, and the year 366. 

280. The leap years are those that can. he dividDd by 4 
■without a remainder; aa, 1864, 1868, 1873, &o. But, of the 
even hundreds, only those that can he divided hy40O are leap 
years. The year 1900 will not he a leap year, but 3000 will he. 
821. Wien we speak of a month, we mean a calendar month. 
The followiag lines will help the pupil to remember the nam- 
ber of days in each : — 

" Thirty days hath September, 
April, June, and Ifovember ; 
All the rest have thirty-one, 
Except Pobmaiy alone; 
Wiich has but four and twenty-four, 
Till Leap Tear gives it one day more." 



1. In 80 days kow many secoflds? Ans. 250SOO0 see. 

2. Eedace 81930 min, to weeks. Ana. 8 wk. 31 h. 20 min. 

3. Find the number of seconds in 13wk. 3da. 19h. 
25miii. 89sec. Am. 8191539sec. 

4. How many seconds in 4 successive years, three common 
years and one leap yeai- 1 Ans. 126380400 sec. 

6. Reduce 106847 sec. to hours, ^hs. 39 h. 40 min. 47 sec. 

6. How often will a clock, ticking orqq a second, tick in 
34 lioui-s ! 

7. When 12^ hours of a day have gone, how many minutes 



219. E 
Wliloli rcic 
-321. Bs] 


[ow oftan does Lea 
.nthl-eoalvcsthcB 
leatlheUncBglviii 


ip YOM 0. 

■gtbonui 


day!-220. Wiiohyt 
■,b<:rofdayalDtb»n, 


OEtiT' 


leapyoBcS 

eap years! 
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COMrOUKD NTIMEEKS. 



Ctr«MBair Measure. 

222, Cirealar Measure is used chiefly in J 
ing angles and parts of circles, in determining lati- 
tude and li>ngitude, and estimating the motions and 
positions of the heavenly bodies. 

223. Every circle may be divided into 360 equal 
parts, called Degrees. The actual length of the 
degree will of course depend on the size of the 
circle. The Sign is a division of the circle used 
only in Asti'onomy. 

Table. 

60 seconds {"), 1 minute, . . . ' 

60 minutes, 1 degree, . . ; ° 

30 degrees, 1 sign, , . . . S. 

12 signs (360°), 1 circle, . . . . C. 

Paper MeasHpe. 

24 sheets make 1 qnire. 

20 quires, 1 ream. 

2 reams, 1 bundle. 

5 bundles, 1 bale. 

ColBcctiwrns of UFBoMg. 
12 units make 1 dozen, doz. 



12 dozen, 
12 gro^. 



1 great gros 
1 score. 
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1, Eedace 6 signs, 9 degrees, to degrees. 

5. Id 1000 minutes how many degrees? 

8. Reduce 8 8. 18° to seconds. Ana. 388800", 

4. In 10000" how many degrees, &o. 1 Ans. 3° 46' 40". 

6. Eeduce 45° 4S' 83" to seconds. Ans. 164735". 
6, In 1000 bottles of porter how many dozen f 

'J. How mnny buttons in 18^ dozen? 

8. In 80064 taeks how many gi-oss? 

9. What will 480 bottles of ink cost, at $1 a dozen ? 

10. Pens ai-e put up in boxes containing a gross ; how many 
peas in 5 dozen boxes! Am. 8640 pens, 

11. If a bos of pens is bought for T2 cents, what is the 
price of each pen? Ans. 5 mills, 

13. If a paper of taoks containing a gross is sold for Scents, 
how many does that make for 1 cent ? 

13. How many great gross in 13T8944 ? 

14. How many shoets in one ream of paper? 

15. How many sheets in 15^ quires? 

16. How many reams will 23480 sheets make? 

17. How many sheets in 3T reams, 3 quires? 

18. If half a ream of paper costs $2.40, what is the cost 
of eaoh sheet? Ans. 1 cL 

19. If a stationer buys paper at $3. BO a ream, and retails 
it at SOc. a quire, what does he make on a ream ? 

20. How much paper will it take to make 1000 hooka, 
contdning 6 sheets each? Ans. 13| reams. 

31. If 3 circulars are printed on a sheet, how many canto 
printed on 5 bundles of paper? Ans. 9600 circulars. 

S2. How many reE^m^ of paper will it take to print B696 
such circulars! Ans. 10 reams, 2 quires. 



sic 



MISCELLAHEOUS EXAMPLES. 



MPLB8 IN COMPOUND KUMBEIffl. 

1. In 119o9 grains, Apotheoariea' "Weight, how many 
pounds, oianpes, &o.? Ans. 2ib. 7; IBgf. 

3, The highest point of the globe ever attained hj man ia 
the top of Mt. Chiraborazo, 1B699 feet above sea level. What 
ia this height in miles? Ans. 3mi. 3859ft. 

3. Eefluoe 1 square mile, 29 acrea, 8 square rods, 7 square 
yards, to square feet. Ans. 29U388I aq. ft. 

4. How many tumblerfula, of half a pint each, ^ill it take 
to fill a half-galloa pitcher! 

5. Keduce 3| weeks to aeconda. Ans. 2116800 see. 

6. In 1000 od. ft. of wood, how many cords ? 

7. How many pages will there be in an edition of 3000 
books, each book made of 12 slieets, and each sheet coatain- 
ing 34 pages? Atis. 676000 pages. 

8. In 41b. 5oz. Idr. 3 so. 10 gr., how many grains ore 
there !' Ans. 25550 gr. 

fi. How many tona of hown timber in 3300 cu. ft.! 

10. Eeduee 85374 pt. to bushels. Am. 1332 bu. Iplc. 6qt. 

11. How many lb. of silver will it take to make 4 dozen 
spoons weighing 18pwt. each! Ans. Sib. 7oz. 4pwt. 

13. What will 16 firkins of butter come to, at 23J cents a 
pound? Ans. $197.40. 

13. How many doses of 6 drams each will 4 pounds of 
epsom salts make! 

14. A farmer wishes to put up 367| bushels of potatoes in 
baiTela holding 8 bu. 2 pk. each. How many barrels must be 
procure! Ans. 105 barrels. 

Hon- manypeokg are to be put up? How many pccke will ecioli 

15. At 3 cents a dozen, how much will a great gross of 
buttons cost! Am. $3.88. 
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16. IIow tnriny days ai'e there in. the Spring montlia, 
March, April, and Miiy? 

IT. How many days in- the Summer months, June, July, 
and August? 

18. How many days in the Autumn or Fall months, Sep- 
tember, October, and Uoyember? 

IB. How many days in the Winter months, December, 
January, and February, wLen February falls in a leap yearl 

30. Reduce IScu.ft. to cubic inches. Aiis. 3283Sou,in. 

SI. Eeduoe 5740 pwt. to pounds. Am. 23 lb. 11 oz. 

23. If from ^ of an ounce of gold a jeweller takes enough 
to make 6 rings weighing 2i pwt. each, how many penny- 
weights will he have left f 

3-3. The depth of water afc a cei-tain spot is foimd to be 31 
fathoms, 3ft. How many inches is this? Ans. 3268in. 

34. How many brushea, at 2s, each, can be bought for 

S3. How long will 12 bushels of oats last a Jiorse, if he is 
fed 8 quarts a day? 

36. At the rate of $4 a cord, what is the value of a pile 
of wood, 6 feet long, 4 feet wide, and 4 fest high! 

37. If sound moves at tlie rat« of 1120 feet in a second, 
how many miles ofEis a cannon that is heard 11 seconds after 
it is discharged? Am. 2mi. ITeOft. 

28. If a family use 281b. of flour in a week, how long 
will 3 barrels last them ? 

39. How many pounds sterling will G dozen combs cost, 
atOd. apiece? Ans. £2 I4s. 

30, If a locomotive goes a mile in 2 minntea, how many 
hours will it take to go 150 miles ! Aris. 5 h. 

31. Reduce 15 A. 3 E. SO sq. rods, 16 sq. yards, 3 sq. ft. 
to square inches. j. 
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COMPOimD ADDITION. 

224. Compound numbers may be added, sub- 
tracted, multiplied, and divided. 

225. When compound nnmbera are added, the 
process is called Compound Addition. It combines 
addition and reduction 8 



236. A person spends in one store £6 5s. 7d. ; iii 
another, £7 Is. 2d. Ifar.; in a third, £1 13s.; aud 
in a fourth, £i ISs. Id. 3fai'. IIow much does he 
lay out altogether? 

■ffe are here required to find tlie sum of several compound 
nuiubera. "We must add things of the same kind; therefore 
write irambers of the same denomination in tbo same column. 
Mark the denominations over the top. 

Beginning at the right, add the first 
colnmn. Its smn is 4 ferthings, which, fed. fnr. 
hy dividing hy 4, we reduce to Id. Set.O 6 5 7 
ia the column of farthings, and carry 1 to 
the next column. 

The sum of the next column ia H. 
lid. is not redncihle to shillings, since 
it takes 12d. to make Is. Set down 11, 
therefore, under the oolnmn of pence. 

The sum of the shillings is STa. = £1 l7s. Set 17 under 
the column of shillinga, and cai'ry £1 to the next column. 

The aum of the nest column ia £19. As pounda can not 
be reduced to any higher denomination, we set 19 at once 
under the column added. Anawer, £19 ITs. lid. Hence 
the following i"ulo ; — 



Y 1 3 
1 13 
4 18 1 
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19 11 11 
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ISO COJIPOUND ADDITION. 

227. llnLE. — To add compcmnd numlers, set them 
down so i/uU ihd same denominations may aland in 
the same column. 

Begi/nning at the rigM, add the denominations 
separately. Set each sum under the column added, 
unless it oa/n ie reduced to a higher der^omination. 
If so, dvoide lyy the numiher tliat it takes to make 
one of that denomination f set the remainder under 
the column added, and carry the quotient. 

Pkoof. — Prove the addition, h/ adding in the 



AdA the following compound numbers. Ahvajs mark the 



11 2 ir 22 
40 20 



10 18 2 5 15 



25 1 1 11 



s for Coiiipumia Addition. 
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36 


1000 


1 


10 


1541 




SO 


80 


10 


17 


11 
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2o 


59 


26 


18 


963 
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7 60 1 
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i 1 
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25 


3 


1 


I 45 3 
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8 C 

[12> 
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18 
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(11) 




(13) 


b.l. 


l)k qt, pt. 


dn. 


li. mill. 


sec. 
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1 1 1 


15 


18 50 


40 
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3 6 
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13 m 


59 




1 40 85 


n 


2 8 1 


4 


33 47 


3 




3 43 39 
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3 1 1 




3 10 


15 




80 40 


15 


2 i 


10 


11 1 


4 




10 45 45 



14, Finil the sum of 2 IhH. 60 gal. 3 qt, 1 pt. (Beer 
Measure); lOhhd. 30 gal. Iqt.; 11 hhd. 25 gal. Ipt.; 25 
hhd. Igal. Iqt.; and 3 hhd. 62 gal. 3 qt. Ipt. 

Ans. 661ilid. 53 gal. Iqt. Ipt. 

15. Add together £7 13s. Bd.; £3 6s. lOd. 2far.; £3 183. 
7d.; 2s. 6d. Sfar.; £4 3d.; and £17 16s. 4d. 2far. 

Jm. £39 15s. Sd, 8far. 

10. Addtogethei'ldr. 18gr.; 2 dr. lac. 15 gr.; 8 dr. See. 
38 gr.; 4 dr.; and 6 dr. 1 so. 7gr. Am. Soz. 2 dr. 13 gr. 

17. Astable-keeper uses 8bn. 3pl£.ofoat8, one day; 7bn. 
3pli. 7qf., the nest; 7hu. 6qt., the third; Cbii, 2pk. Ipt., 
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the fourth; 8 bu., the fifth; 7ba. Ipk. 6qt. Ipt., the sixth; 
and Sbu. 3pk. 5(jt., the seventh. How much does he use 
during the week! -ins, 52ba, 2pk. 1 qt. 

18. If one piece of cloth contdiaa 40 jd,; another, 39J 
yd.; a third, 88^ yd.; a fourth, 891 yd.; md a fifth, 40^ yd. ; 
how many yards ore there iu all? Am. 188^ yd, 

19. What is the weight of four lots of iroD, the first 
weighing 4cwt. 8 qr. 20 lb.; the second, 3T, 5 cwt. 141b.; 
the third, IT. 2cwt. Sqr.; and the fourth, lOT. IBcwt. 

1 qr. 2i lb. 1 Am. 14 T. 12 owt. 8 lb. 

20. How mnoh. paper will a printer use for three jobs, if 
the first job reqaii'es 6 bales, I bundle; the second, 4 bun- 
dles, 1 ream, IS quu'es ; and the third, 2 reams, 10 quires, 
lasheetgf Ans. Shales, 3 bundles, 15 quires, 13 sheets. 

21. A person owns five farms. The first contains 100 A, 
IE. 30sq. rd.; the second, 600 A. 2E. lOsq. rd.; the third, 
40 A. IR. ISsq. rd.; the fourth, 350 A. 3 E. 2aq. rd.; the 
fifth, 144 A. 30 sq. rd. How much land does he own in all? 

Ana. 113SA. S4sq. rd, 

22. A manufacturer makes four lots of pens. The first 
consists of 20 great gross, 7 gross, 5 dozen, and S ; the second, 
of 9 gross, 10 dozen, and 5; the third, of 15 great gross, 11 
dozen ; and the fourth, of 17 gi'eat gross, 3 gross. What ia 
the whole amount made? 

Ans. B3 great gross, 9gro^, 2 dozen, and 11. 

23. Find the sum of 1 wk. 2 days 13h. 40min. 30 sec; 

2 wk.fi days 10 h. 8min. Sseo.; 5 days 22h. B5min, 45sec.; 
4h, Imin, 15 sec. ; and 1 wk. 2 days 4h. 6min, 

Ans. 6 wk. 3 days 6 h. 60 min, 33 sec. 
34. Add together 10 rd, 4 yd. 3 ft. 8 in. ; 1 rd. 3 yd. 5 in. ; 
8rd. 2yd. Ift. 6in.; Ird. 4in,; and 2yd. 1ft. Sin. 

Ans. 22 rd. 3 yd. 8in, 
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COMPOUKD SUBTEACTION. 

2S8. "VVlien one compound number is taken from 
another, the process is called Compound Subtraction, 
It combines subtraction and reduction descending. 

229. A pereon who had Icwt, 8 lb. 15 oz. of 
clieese, sold 3qr, 191b. 7oz. How much had he 
left? 

We are here required to And the difference between two 
compound numbers. Write the snbtrabend under the minuend, 
placing numbers of the same denominatioa m the aame eolamn. 
Mark the denominations over the top. 

Begin to subtract at tho light. '1 oz. twt. qr. ft. at. 
from 15 oz. leave 8 oz. ; set down 8 10 8 15 
heneatb, in the same column. 191b. 3 19 T 

cannot be taken from 81b. We therefore _^„^ i a o 

take one of tho nest tiglier denomina- 
tion, Iqt., reduceit topounds, andadditto 81b. 25+8=33; 
19 lb. from 33 lb. leave 14 lb. Set down 14. 

To balance the quarter added to the minuend, we mnst 
add 1 qr. to the subtrahend. This we do, by can-jing 1 to 
the nest column. 

1 and 3 are 4. 4 qr. can not he taken from qr. We 
therefore take 1 cwt., reduce it to quarters, and add it to qr, 
4 + = 4qr. 4qr. from 4qr. leave Oqr. Oairj- 1. Ifroia 
1, 0. Anawer, 141b. 8oz. Hence the rule. 



230. EuLK. — To mbtmoi a corrvpownd : 
set it under the mmumd,^acmg nmribers of the 
sa/me de/iominafion in the swme column. 



< Wilt dote Compound aubtractlon oomliiiie?-229. Go 
uoplo, espli^iag ttie steps.— SSIX Give the mle for Compound 
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Beginning at the right, subi/ract each denomina- 
tion separately, and place the remainder in the same 
column with the number suHracted. 

If, im, any denomination, the si^i/rdhend is greater 
than the mimiend, add to the latter as many as make 
one of the next higher denomination. SiAtract,tMd 
carry 1 to tlis next denomination of the subtrahend. 

Proof. — Add the remainder and subtrahend. 
If the sum is equal to the minuend, the work is 
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9. A grocer buya 15 cwt. SO lb. of sagar, and sells 10 cwt. 
331b. How much remains unsold! Ana. A^fwt. Sqr. 221b. 

10. Friira a piece of cloth containing 37^ yd., have been 
out off 6jyd, for one dress and lOJyd. for anotber. How- 
many yards remain in tbe piece? Ans. Sljyd. 

■WhiUle tbe proof in Compound Suljtracllon J 
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11. A person liavicg ^30 18s., spends £3 IBs, Titl. How 
nmoh lias he left! Am. £U 19s. 4id. 

la. A farmer riuses 100 bu, 8 pit. 2 qt. of Trheat from one 
field, and 87 bu. Ipk. 1 qt. Ipt. from anotLer. He sells 
63 ba. to one person, and 3Tbii. 2pk. 1 qt. to anotlier. How- 
much has he left f Ans. 9Tbu. 2pk. 2qt. Ipt. 

13. From a, pile of mood containiog 100 cords, I sold 
10 Od. 100 en. ft. to one customer, and IS Cd. 69 cu. ft. to 
another. How many cords remained ? Ana. 70 Cd. 67 ou. ft. 

14. The subtrahend is 19 mi. 7 fur. 8rd. 2ft. 10 in.; the 
minuend is 34 mi. 5 fur. 18 rd. 2 yd. 1ft. Tin. What is the 
remainder! Ans. 4 mi. 6 fur, 10 rd. 1yd. 1ft. 9 in. 

15. A pnnter who has a bale of paper, uses 1 bnndle, 
1 ream, 5 quires, and 6 sheets. How mucli remains en hand S 

16. A tailor naea 5 gross, 7 dozen, of buttons. How many 
has he on band, if be bad 1 great gross at first! 

17. Poughkeepsie is 75 miles, from New York. A man 
who starts to walk- there, goes 33 mi. 3 fur. 15 rd. the first 
day, and 19 mi. 5 fur. 80i-d. the second. How much far- 
ther has he to go! Am. 33 mi. 6 fur. 35 rd. 

18. A jeweller, having a bar of silrerweighing 31b. 6oz., 
nsed 5oz. Tpwt. 12 gr. for one job, and lib. ISpwt. 7gr. 
for aiiotlier. How much was left! Ans. 11 oz. 14pwt. 5gr. 

19. iFrOQi a barrel of beer containing 54 gaUons, a per- 
son drew 12 gal, 8 qt. one day, and 9 gal. 2 qt. 1 pt. another. 
How much was left ! 

20. From89sq.rd. 29 5q.jd. 128 sq. in., subtract 17sq.rd. 
16sq.yd. 6sq.ft. 

31. A grocer has 1 cwt. IS lb. of sugar in one barrel, 
3qr. 211b, in another, and Icwt. 2qr. 111b. in a third. 
After selling 1 ewt. 3 qr, 16 lb,, how much will he hare 
left! Am. lowt. 3qv. 101b, 
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COMPOUND MULTIPLICATION". 

231, When a eomponnd 11111111)61' is multiplied, 
the process is called Compound Multiplication, It 
combines ninltiplication and reduction ascending. 

232. Multiply ihn. 3pk. rqt. Ipt. by 27. 

37 being the product of 9 and S, it is best to multiply by 
the factors in turn. Set 9, the first multiplier, under tlie 
lowest denomination of the multiplio'and. 

Begin to multiply at the right. 9 times ^u- pn- <i^- p'- 
1 pint' is 9 pt. ; which, by dividing by 3, 4 3 7 1 

we reduce to 4 qt. 1 pt. Set 1 pt, in the 9 

column of pints, and caiTy iqt. to the ^ 3 3 1 

9 lamea Tcit. is 68 qt., and the 4qt. 
carried make 67 qt., equal to 8pk. Sqt. 
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t 3 in the column of quarte, and carry 8pk. to the nest 

9 times 3 pk, is 27 pk., and the 8 pk. carried make 35 pk., 
equal to 8 bu, 3 pk. Set 8 la the column of pecks, and carry 
8 bn. to the next product. 

etimesihu.is 38 bu., and the 8 bn, carried mate 44 bu. 
Set down 44. 

Now multiply this product by 3, reducing and carrying in 
the same way. Answer, 184 bu. 3 pic 3 qt. 1 pt. 

233. Had we multiplied by 27 at once, we should have 
proceeded in the same way. As, however, we could not then 
have multiplied and divided in the mind, we should have had 
to write out the figures elsewhere, and set the results only 
under the line. — Multiply by 13 or less at once, in one line. 

231. Whan ft compound number \t, nraltiplied, wbat \e Iho proceBB cnUed ! 
Wbatdoea Coraponnd Multiplication oomhloe )—2S2. Go throHgb tba es- 
amplo, esplBining tbo stepB.— 2S3. Had we multipUed by 27 at once.liow 
flliould WB have proeoeded ? How must we multiply by 12 oc leas ? 
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234. Rule. — Set the -midiipUer under t/ie lowest 
denomination of the mvUiplicand. 

Multiply each denominoMon i/n turn, and set the 
^oduct under the numier multiplied, unless it can 
ie reduced to a higher denomination. If so, divide 
ithy the nuinher thoA it takes to make one of thai 
denomination I set the remainder under the num- 
her multiplied, aiid carry tlie quotient to the riext 



Peoof. — When factors have heen used in multi- 
pT/ying, mtiMiply hy ike factors in reverse order. 
J^ the restdts agree, the work is right. 



Multiply 1 9 
By 4 


10 10 10 


8 1 

"eo s 


r 5 % 
7 


Ans. 4 3 


31 13 G 


1 la 14 



_^ 8 13 9 14 17 40 3 1 2 

6. Multiply 5 cnbio yards, 21 euliio feet, G43 cubic inehea 
by 19. An': 61 cii yd 13 en ft 804 ou. in. 

7. How mucli clotli will it tiLe for 7 "rats of clothes, if 
eacb. suit requii'es 7 yd. 3 qi'. i Ans 54 j d 1 qr. 

8. How mucli wood can ii lioibe iliaw m 13 loid'i, if lie 
draws 1 Cd. 1 od. ft. each load? 



138 cosrroDXD multiplication, 

0. How long will a man be in salving 6 cords of wood, if 
he taJces 7 h. 80 mic. 46 sec. to saw 1 cord, allowing 10 work- 
ing honre to each day? Ans. idaja Bh. 4min. SOseo. 

Multiply In Ihe naual way ; then reduce tho hours to wortlug days 
by dividing by 10. 

10. How muoli sugar is there in 21 hlid,, eacli containing 
Ilcwt. 3cir. 15 lb.? Aii^. laT. 9cwt. 3qi-. 151b. 

11. Bouglit 16 yd. of broadolotli, at £1 3s. Gd. a yard, and 
23 yd. of sillc, ofc 7a. 8d. 2 far. a yd. Wliat was the amount of 
tliebillf Ans. £26 2s. Id. 

Find the coet of each item ; then add. 

12. The exact time in a year Is 365 days 5 h, 46 
49i-''j sec, "What is the exact tune in 50 years! 

(50=SxlO) Ans. ISSeadajs 2h. 41min. 2 

13. How maoh brandy in 84 pL, each containing 128 gal. 
3qt. Ipt. Sgi.! Ans. 10812 gal. 1 qt. Ipt. 

14. If a man owning 5 farms, of 130 A. 1 E. 12 sq. rd. 
each, sells 460 A. 3 E. 2Gsq. rd., how much land has he 
left! Ans. 150A. 2E. 356 

15. Bought 17 boxes of raisins, at 13s. 4d, a box ; 5 bar. 
of flom-, at £1 10s. 6d. a barrel ; and 13 lb. of tea, at 5s, I 

a lb. Paid on account £19 lOs. ; how much remains 
paid? Ans. £3 16s. 

16. That will be the yield of 33 aci-ea of wheat, at the 
rate of 24bu. Spfc, 7qt. per acre? Am. 791 bii. 

17. If 2 gal. 2qt. 1 pt. Igi.leak out of a water pipe in 1 
hour, what will be the waste in 1 day ! Ans. 68 gal. 3 qt. 

18. Suppose a person to walk, on an aTsrage, 3 mi. 2 fur, 
eyery morning, and 8 mL 30 rd. 1 yd, every afternoon ; how 
fai' will he walk in two weeks 1 Am. 88 mi. 8 fur, 2 rd. 3 yd, 

19. If from 3 lb. of silver enough is t-aken to make a dozen 
spoons, weighing loz. lOpwt. 2gr. each, how muoli will he 
left? Am. 5oa. 19pwt. 
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COMPOUND DIVISION. 

235. When a compoiind number is divided, the 
process is called Compound Division. It combines 
division and reduction descending. 

236. Divide 148 gal. 3 qt. 1 pt 3 gi. by 23. 

Here we mast iiss Long Division. Eemember tiiat a quo- 
tient is of the same denomination as the dividend from whiot 
it arises. Begin to divide at tte left. 

Divide 148 gal. by 23: quo- i , ,^ ■ 



48 3 1 S (8 gaL 
88 

10 gal. 



tient, 6 gaL ; remainder, 10 gaL 
Eeduce the remainder to qt., 
and add in the 3 qt, ia tb.e divi- 
dend. 10x4=40 40 + 3=43. 

Divide 43 qt. bj 23: qno- 23)43 qt. (1 qt. 

tient, 1 qt. ; remainder, 30 qt. 33 

Eeduce tlie remainder to pt., ^0 qt. 

And add in the Ipt, in tlie 2 

dividend. 20x2^40 40+1 33 ) 41 pt. (1 pt. 

Divide 41 pt. by 23 ; qm- 18 pt. 

tient, Ipt.; remainder, 18 pt. _* 

Eeduoo tlie remainder to gi., S3)75 gi. (Ss^gL 
and add in the 3 gi. in the divi- ^ 

dend. 18x4=73 rS+3=T5. 6 gi. 

As there is no lower denomination to reduce this remdnder 
to, write it over the divisor in &e form of a fraction, ^j. 

Collect the several quotients for the answer. 

If in any case there is no remainder, bring down the nest 
denomination of the dividend, and proceed as above. 
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If tlie divisor is Dot contained in any diyidend, sot in 
the quotient for that denomittation, and reduce the dividend 
to tlie next. 

237. EnLE. — beginning at the left, divide each 
dtnomincdion in turn. Whe^i there isaremaiiide?', 
reduce it to the next lower denomination, add in the 
wwmher of that denomination in the g^tven dividend, 
if any, and continue the division. 

When there is a remainder of ter the last division, 
place it over the divisor, in the form of a fraction, 
and annex it to the last quotient. Tlie several quo- 
tients, each of the same denomination «s its divi- 
dend, form, the entire qntotient. 

Proof. — Multiply the quotient T}y the divisor. 
If their product is egual to the dividend, the work 
is right. 

338. When tlie divisor is less than 13, use Short Division, 
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5. Divide 8 oz. ISpwt. by 13. Ans. ISpwt. 12f^ gr. 
4. Divide 23rd. 1 jd. 1ft. lOin. by II. ^fts. 3rd. B^i-in. 

6. Divide £8 IBs. Sd. by 10. Ans. 13s. 6d. IJ far. 
G. Divide 86 bu. 1 pic. 1 pt. by 14. Am. 6 bn. 5 qt. y\ pt. 
f. Divide 102A. IE, llBq. rd. by 51. Ans. 2 A. 1 sq.rd. 

8. Divide 4 gal. 2 qt. by 144. Ans. 1 gi. 

9. Divide 40ca.ya. lOou.ft. by 18. 

237. Eecite tte rale for Coiupcrand Division. Whnt is Hie iiroof! 
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EXAMPLES IN COMPOtJNB DIVISION. 14:1 

10. If 31. clocks «03t ^118 18s. M., liow mucli is tJiat 
apiece? Aiis. £S 13s. 43. 

11. If 6 oz. 7 dr. (Apothecaries' W^ght) of magnesia are 
pnt np in 60 eqaal parcels, how much will each, weigh ! 

Aits. 2so. 15gr. 

13. A silversmith makes seven teapots, of equal weight, 

outof 9Ib. 1 oz. 14pwt. 5 gr. of silver. Wliatisthe weight 

of each? Am. llh. 3 oz. 13pwt» 11 gr. 

13. If 4J caslts, of the same size, hold 1686 gall. 1 pt. of 
beer, how mnoh will eanh contains Ans. SSgal. 3 qt. 1 pt. 

14. If a traveller goes fiOO miles in Iday 7h. 35min. 20 
fieo., what is his average time per mile 1 Ans. 3 min. Sy's ^^°- 

IB. Divide 6 bales, 3 bundles, 1 ream, of paper into 8 
equal parts. Ans. 4bEiidles, Tquires, 12sheets. 

IG. A farmer puts up 1000 bushels of apples in 350 barrels 
of uniform size. How many hushels, &o., does each barrel 
eontaln? Ans. 2 bu. 8pk. 3^qt. 

17. An estate worth ^2570 is to bo divided as follows: 
the widow is to have one third of the whole, and the rest is 
to be divideol equally between seven children. What is the 
widow's share, and what each child's ? 

Ans jWdow's, £85S 13s. 4d. 

'i Child's, £344 15s. 2d. 8? far. 

18. "What is the weight of 13 crowns, each weighing 
ISpwt. i^jgr.; 14 shillings, eaoK weighing 3pwt. IS^^gr. ; 
and 9 sispenoes, each weighiug 1 pwt, 19^^ S""- ^ 

Ans. lib. Soz. Spwt. IB^gr. 

19. A farmer having 4S0bn. Ipk. Iqt. of corn, after 
selling 425 bu, 8 pk. 8 qt., distributed the rest equally among 
5 poor families. How much did each receive 1 

Ans. iha. 8 pic. 8qt. Ifpt. 
30. Divide 182° .5' 13" by 12. 
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